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INTRGDUCTION 

Neoplasm  may  be  defined  as  "an  abnormal  mass  of  tissue,  the  grovth  of 
which  exceeds  and  is  uncoordinated  with  that  of  the  normal  tissues  and  per- 
sists in  the  same  excessive  manner  after  the  cessation  of  the  stimuli  which 
evoked  the  change"  (235).  Cotchin  (^0)  has  succinctly  sunimarised  the  value 
of  a  study  of  tumors  as: 

(1)  The  immediate  impoi^iance  of  the  study  of  tumors  is  to 
provide  a  more  exact  basis  for  diagnosis  and  prognosis; 

(2)  The  study  of  spontaneous  tumors  in  animals  is  in  any  event 
justified  if  it  will  throw  any  light  at  all  on  the  general  problem 
of  cancer  in  man  in  whom  it  is  fast  becoming  the  most  cosranon  killing 
disease; 

(3)  Very  little  is  known  about  the  geographic  distribution  of 
cancer  in  the  dog— for  example,  cancer  of  tonsil  is  common  in  dogs 
in  London  and  in  other  places  of  goiter,  cancer  of  thyroid.  Study 
of  larger  numbers  of  tumors  from  different  parts  of  the  world  may 
reveal  other  differences,  which  itiay  suggest  possible  etiological 
environmental  factors  that  could  be  brought  under  experimental  stiidyj 

(4.)  The  dog  being  midway  between  man  and  laboratory  animals  in 
size,  might  be  used  for  therapeutic  trials  with  great  experimental 
advantage  that  it  could  be  killed  at  any  stage  of  the  trial.  Immuno- 
logical or  other  biological  work  could  be  done  too, 

Feldman  (61)  complained  that  "one  of  the  greatest  obstacles  to  a  proper 

study  of  timiors  in  the  lower  animals  is  the  lack  of  statistical  data  as  to  the 

total  incidence  in  the  various  species  of  the  different  types  of  disease. 

There  is  a  great  wealth  of  statistical  evidence  dealing  \dtb  tumors  in  man, 

but  veterinary  literature  is  woefully  lacking  in  this  regard."  Since  that 

time,  many  workers  have  studied  the  incidence  of  the  tumors  in  animals,  but 

yet  these  are  far  from  canplete  or  exhaustive.  Neoplasms  on  a  geographical 

basis  have  yet  to  be  mapped  for  many  regions.  It  is  with  such  a  viev;  to 

correct  the  deficiency  as  far  as  this  area  is  concerned  that  the  present 

study  and  classification  was  undertaken. 


Willis  (235)  also  remarked,  "much  of  the  value  for  human  pathologists 
Is  yet  to  be  learned  from  the  study  of  anliral  neoplasms.  More  use  should  be 
made  of  the  pathological  material  passing  through  the  hands  of  veterinarians, 
breeders  and  slaughtermen,  most  of  ^diich  is  vasted." 

Feldinan's  excellent  monograph  \/ritten  in  1932,  has,  so  to  say,  paved 
the  way  for  studies  In  neoplasms  In  all  English  speaking  countries.  He  has 
reviewed  the  work  of  earlier  scientists  in  his  monograph  and  hence  the  vrork 
prior  to  1932  is  not  reviewed  here.  Besides,  workers  from  English  speaking 
countries  alone  are  quoted  here  in  this  study. 

In  these  studies  personal  reexamination  of  nearly  half  of  the  tumors 
(for  which  slides  or  blocks  were  available)  was  necessitated.  In  such  a 
procedure,  reassessment  of  some  of  the  tumors  was  inevitable  as  well  as  the 
diagnosis  of  a  few  previously  left  out  and  reclassification  of  others  in 
conformity  vdth  the  latest  system  of  nomenclature.  The  tumors  of  fowl,  which 
hy  themselves  would  constitute  a  detailed  study,  were  not  considered  here, 

MATERIALS  AW   METHODS 

Tumors,  vdiole  or  in  part,  were  submitted  to  this  laboratory,  preserved 
In  10  per  cent  f ormol-saline ,  from  the  college  clinic,  from  the  packing  hou 
and  by  the  private  veterinary  practitioners  for  purposes  of  diagnosis.  A 
total  of  700  tianors  were  available  for  study  and  analysis.  At  the  time  of 
the  receipt  of  these  specimens,  it  was  not  thought  that  these  would  form  the 
subject  natter  of  study  at  a  later  date  and  so  complete  details  as  to  the 
sex,  breed,  and  age  of  the  animals  affected  as  well  as  the  location  irere  not 
maintained.  The  analysis  of  372  tuirors  were  made,  based  on  the  infoirmation 
available  in  the  records,  and  a  check  on  these  could  not  be  made  as  neither 


the  tissues  nor  slides  were  preserved.  For  the  rest  of  the  32?5  tumors, 
slides  were  available  and  these  were  therefore  personally  studied.  But  even 
for  these  tumors,  in  the  majority  of  cases,  complete  details  were  not 
maintained  and  so  analysis  in  respect  to  age,  breed,  and  site  of  incidence 
could  not  be  made. 

Sections  were  stained  as  a  routine  measure  by  haemotoxylin  and  eosin. 
Special  stains  for  some  of  the  neoplasms,  for  vrfiich  old  blocks  viere  available, 
were  used  and  these  are  indicated  under  the  appropriate  tumors. 

Gross  descriptions  of  all  the  tumors  in  the  hosts  is  not  attempted.  \ 
few  of  the  more  interesting  ones,  for  vrtiich  fuller  details  are  available,  are 
described  herein. 

Cotchin's  (43)  classification  of  tumors  was  adopted  in  these  studies. 

TYPES  OF  TUMORS 
Tumors  of  the  Epithelial  Tissues 

A  majority  of  the  neoplasms  of  the  domesticated  aniinals  affect  epithelial 
tissues,  because  of  the  high  proliferative  capabilities  of  this  tissue, 

Papjllomata,  "are  vaxty  roughened,  brush-like  papillary  structures. 
They  are  often  horr.y  or  spiny  to  the  touch.  They  contain  fibrous  cores  or 
projections  covered  to  a  variable  depth  by  epithelial  cells"  (66). 

Incidence.   Papillomata  are  fairly  coosmon  in  all  animals,  but  are  met 
with  more  commonly  in  young  dogs  and  calves.  Among  the  700  neoplasms  of  this 
study,  21(or  3^.)  of  these  tumors  Mere   of  this  type.  Of  these  21  tumors, 
eight  were  found  in  the  dogs,  nine  in  cattle,  three  in  horses  and  one  in  a 
cat.  In  cattle,  the  tumors  were  found  in  the  cornea,  skin  of  teat,  pastern, 
scrotum,  penis,  foot,  heel,  oesophagus,  and  sicin  of  neck. 


Microscopically,  a  typical  timior  consisted  of  a  projection  of  the 
fibrous  core  beyond  the  surroiinding  tissue,  covered  over  by  epithelial  cells. 
Great  variation  in  the  thickness  of  the  epithelial  layer  vfas  noticed.  Some 
of  the  tumors  had  well  developed  keratinised  horny  covering,  giving  the  tumor 
a  hard  feel— the  ccanmon  varts.  The  fibrous  core  carried  the  blood  vessels  to 
the  tumor.  In  scHue  the  connective  tissue  moiety  was  so  great  as  to  confuse 
it  with  a  fibroma. 

Comment,  Though  papillomata  may  occvir  singly,  often  in  dogs  and  calves, 
these  tumors  occur  in  clusters,  in  the  buccal  cavity  of  the  former  and  on 
the  skin  of  neck  and  shoulders  of  the  latter.  The  contagious  nature  of  these 
tumors  in  the  dog  and  calves  has  been  proved  beyond  doubt.  The  filterable 
agent  in  the  dog  has  been  studied  (155).  Experimentally  cutaneous  warts 
have  been  transmitted  in  a  calf  (22).  Partial  inanionity  by  the  use  of  a  wart 
vaccine  has  been  reported  in  calves  (5). 

Incidence  of  papillomata  have  been  reported  among  canines  (4-0,  AX,   88, 
103,  166,  205,  235),  bovines  (32,  52,  76,  103,  144,  IBl,  135),  equines  (103, 
199,  205)  and  felines  (159,  168). 

Tumors  of  Glandular  Epithelium.  Theoretically  any  glandular  epithelium 
can  give  rise  to  tumors,  but  as  observed  by  Feldman  (66),  a  majority  of  the 
glimdular  tucors  occur  in  dogs.  Even  in  this  aniitai  some  glandular  epitheli- 
um is  more  prone  for  neoplastic  growth  than  others. 

Of  the  237  epithelial  tuirors,  77  or  26,9^)  itere   glandulea*  tumors.  Among 
these  77,  70 (or  91^)  vere   found  in  dogs,  two  mixed  parotid  tumors  in  horses, 
five  in  cats  and  two  in  sheep.  In  the  dogs  the  mammary  tissue  and  the  peri- 
anal glands  are  the  most  susceptible.  In  most  cases,  mammary  tumors  becoB* 
malignant  ultimately. 


Adenoatta  of  Adrenal  Cortex.  A  solitary  tianor  from  a  dog  vaa  received. 

Microscopically,  the  tumor  had  a  well  developed  capsule  with  a  great 
proliferation  of  the  cells  of  the  Zona  fasciculata  and  reticiilaris.  The 
glomexnilar  layer  was  much  atrophied,  only  islands  of  the  tissue  remaining. 
The  neoplastic  cells  invaded  the  inedulla,  the  cells  of  vAiich  were  iri  various 
stages  of  degeneration.  The  neoplastic  cells  were  filled  with  lipid  material 
and  some  showed  pinkish  inclusion  bodies.  An  increase  in  the  fibrous  tissue 
moiety  was  seen,  especially  below  the  glomerular  layer,  which  appeared  to 
encapsulate  the  timior.  Calcareous  deposits  vrere  seen  in  the  medulla. 
Eosinophils  v/ere  found  infiltrating  the  tissue.  No  malignancy  was  noticed. 

Mulligan  (166)  opines  that  cortical  hyperplasia  is  common  in  35  to  65 
per  cent  of  old  dogs.  He  found  only  one  adenoita  of  the  adrenal  cortex  in 
dogs.  Reference  to  the  tumors  of  adrenal  cortex  was  rare  in  the  literature. 
Adenomata  and  carcinomata  were  reported  in  limited  number  among  dogs  (41, 
235).   ^  pheochromocytoma  was  also  reported  (S9). 

Tumors  of  the  Psrianal  Gland ^.  r^even  tumors  of  the  perianal  glands 
from  dogs,  four  of  which  v;ere  benign  and  the  rest  malignant,  were  received. 
All  had  subcutaneous  location,  either  lateral  to  or  above  the  anus. 

Microscopically,  these  tumors  did  not  have  well  defined  capsules,  only 
the  skin  covering  them.  Rarely  did  these  tumors  have  cyst-like  cavities. 
The  tianor  consisted  of  solid  sheets  of  epithelial  cells,  arranged  in  lobules, 
which  were  divided  frc©  one  another  by  delicate  septa  containing  blood 
vessels.  The  cells  were  large,  polyhedral  with  faint  granular  acidophilic 
cytoplasm,  a  large  rounded  nucleus,  having  a  clear  fine  chromatin  and  mostly 
one  and  rarely  two  nucleoli.  Mitotic  figures  were  not  observed.  In  some 
paupts  of  the  tumor  acinar  formation  was  evident.  In  rare  places  pearl 
formation  was  noticed. 


In  one  specimen,  due  to  surface  injury  and  infection  much  leucocytic 
infiltration  was  observed. 

In  the  malignant  forms,  the  acinar  structure  was  maintained.  The  neo- 
plastic adenOTiatous  cells  shovred  malignant  changes,  viz.,  anaplasia,  hyper- 
ohromasia  and  enlcurgement  of  nucleus  and  nucleoli.  The  reserve  cells 
appeared  to  be  highly  proliferated,  obscuring  the  glandular  tissue.  Abundant 
blood  supply  vas  present.  Some  of  the  acini  contained  necrotic  debris.  The 
tissue  xms   separated  into  lobules  \sy  delicate  septa,  which  were  infiltrated 
with  round  cells. 

Tumors  of  Sweat  Glands.  Five  specimens  from  dogs  consisted  of  a  benign 
and  four  malignant  tumors.  All  had  subcutaneous  locations.  Microscopically 
the  cells  of  the  benign  tiitnor  were  tall  columnar  mostly,  but  cuboidal  and 
flat  cells  vera  also  seen  in  certain  portions.  These  were  surranged  in  a 
glandular  fashion,  many  acini  having  a  central  lianen,  but  solid  masses  of 
cells  also  occurred.  The  cytoplasm  of  the  cells  was  acidophilic,  faintly 
graniilar  and  abundant.  The  nucleus  vrtiich  was  round  or  oval  was  almost  in 
the  center  of  the  cell,  with  a  finely  granular  chromatin  and  small  nucleoli. 
The  connective  tissue  strcxna  was  fairly  abundant  and  showed  in  places,  hyaline 
changes.  I^rge  numbers  of  blood  vessels,  lymphocytes  and  plasm  cells  were 
found  in  the  stroma.  In  some  parts  the  tumor  formed  cyst-like  cavities  as 
in  a  'cyst adenoma'. 

In  the  malignemt  variety,  the  glandular  structure  described  above  was 
maintained  but  the  neoplastic  cells  showed  malignant  chancres.  Ifumerous 
mitotic  figures  were  seen.  The  myoepithelial  cells  proliferated  to  an 
enormous  extent.  A  papillary  appearance  was  sometimes  seen  due  to  the  pro- 
jection of  the  rapidly  proliferating  neoplastic  cells  into  the  lumina  of  the 
acini.  This  picture  was  not  unlike  that  seen  in  mammary  neoplasms.  In  some 


places  the  cells  assumed  a  squamous  shape.  These  tumor  cells  viere  very  in- 
vasive. 

Tur.ors  of  3ebacious  Glands.  Cne  of  the  four  tusiors  of  the  sebacious 
glands  vas  malignant  and  arose  froa  the  lovrer  eye  lid  of  a  cat.  The  rero lin- 
ing three  from  dogs  v^ere  benign.  All  had  subcutaneous  locations. 

Microscopically,  the  cells,  which  were  polyhedral  had  a  vacuolated  cyto- 
plasm. These  were  arranged  in  islands  and  the  cells  were  clearly  demarcated 
from  each  other.  The  nuclei  were  small,  round,  centrally  placed  and  had  a 
fine  chromatin  network,  A  discrete,  well  defined,  nucleolus  was  seen.  Most 
of  the  cells  were  filled  vdth  lipid.  The  islands  of  cells  were  surrounded  to 
a  depth  of  several  layers,  by  elongated  oval  cells  with  condensed  nuclei— 
the  reserve  cells.  The  islands  were  grouped  into  lobules  with  thick  inter- 
lobular connective  tissue  septa.  In  these  septa  were  foumd  nielanoblaste, 
lymphocytes  and  plasma  cells.  The  centers  of  some  of  the  islands  showed 
vacuolation. 

The  epiderr.is  above  the  tumor  was  atrophied  and  in  some  places  ulcerated. 
In  such  ulcerated  places  bacteria  and  polymorphonuclear  leucocytes  were  seen. 
Foam  cells  around  such  places  were  comrion. 

The  malignant  tumor  consisted  of  short  columnar,  low  cuboidal  to  poly- 
hedral cells  having  a  faintly  granular  cytoplasm  with  indistinct  borders  and 
a  nucleus  like  those  of  the  epithelial  cells—vesicular.  The  nuclei  were 
rather  large,  very  dark  staining  and  contained  single  nucleoli. 

These  cells  vrere  arranged  in  acinar  formation,  some  with  a  luKen,  but 
others  in  sheets.  There  -was  an  indistinct  lobule  fonrjation,  the  septa  being 
made  of  myoepithelial  cells  and  fine  fibrous  tissue.  The  cells  in  some 
places  appeared  fran'^cly  squamous.  Numerous  mitotic  figures  v?ere  seen. 
Pecrosis  and  hyaline  changes  Mere   seen  in  the  connective  tissue.  These 
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neoplastic  cells  were  highly  Invasive. 

Corarent,  Tianors  of  the  perianal,  sebacious  and  sweat  glands  are  fairly 
frequent  in  occiirrence  and  Feldman  (66)  renarked  that  the  "sebacious  glands 
of  the  concha  and  the  perianal  glands  exhibit  a  special  predilection  for  this 
growth."  But  Jackson  (103)  found  that  the  tumors  of  the  perianal  glands  vrere 
rare  in  Touth  Africa.  That  these  glandular  tumors  are  rather  common  among 
do?rs  is  borne  out  by  the  fact  that  they  are  recorded  by  many  authors  (^C,  41, 
BS,   103,  U3,  164,  166,  205,  235). 

Tutr.ors  of  Intestinal,  Glands.   A.  total  of  11  tumors  of  the  bovel  were 
received.  T\ro   v;ere  benign  and  occurred  in  the  rectuiu  of  dogs.  One  of  these 
had  a  polypoid  apTiearance.  Only  three  of  the  remaining  nine  adenocarcinomata, 
could  be  examined  here;  two  froni  dogs  and  one  from  a  cat.  One  of  the  adeno- 
carcinomata of  the  dogs  v;as  from  the  rectum  and  recurred  twice  after  surgical 
e^rtirpation.  The  other  tvjo  ir.alignant  tumors  v;ere  found  in  the  course  of  the 
intestines. 

Microscopically,  the  benign  tumor  consisted  of  coluranar  epithelial  cells 
anranged  as  tubules  with  central  limina  in  most  of  the  cases.  Goblet  cells 
were  seen  in  many  such  tumor  formations.  The  tubules  or  alveoli  were  usually 
one  cell  thick  and  the  cells  were  tall  columnar,  with  acidophilic  granular 
cytoplasm.  The  nuclei  weire  comparatively  large,  oval  in  shape,  with  fine 
granular  chromatin.  Mostly  one  nucleolus  was  seen.  The  nuclei  maintained 
their  polarity  and  'vere  found  towards  the  basement  membrane.  Some  of  the 
cells  showed  vacuolation  of  the  cytoplasm.  The  lumina  of  some  of  the  alveoli 
contained  ninklsh  granular  material.  The  alveoli  were  separated  by  connective 
tissue  septa  in  which  could  be  seen  abundant  lymphocytes,  plasma  cells  and 
thin  walled  blood  vessels. 

In  the  malignant  variety,  metastases  ixrere  found  in  the  liver  and  omentum 


In  the  dog  and  on  to  the  diaphrngm  and  oaantiais  in  the  eat, 

the   history  of  the  eat  waa  that  it  vaa  a  12  year  old  animal  whloh  was 
reported  to  have  been  ailing  for  about  two  veeka.  Karked  distension  of  the 
abdoBen  with  ascitic  fluid  \ms  noticed.  The  neoplastic  mass  involved  the 
OBsntun  and  lay  along  the  course  of  the  bovel.  It  bad  apparently  spread  to 
the  abdominal  surface  of  the  diaphragm.  There  ias  little  evidence  of  s^nread 
either  to  the  spleen  or  liver. 

Microscopically,  the  neoplastic  cells  \rfiich  vore  columnar,  vere  arrange 
either  in  a  glandular  forssation  or  in  solid  sheets .  The  cells  in  soine  parts 
vere  highly  anaplastic  and  shoved  numerous  mitotic  figures.  Here  the  cells 
asSQBed  a  squamous  and  polyhedral  shape,  the  cells  vere  highly  invasive  and 
eolUBBS  and  clusters  of  theirt  vere  founci  invading  the  anisoular  coat.  Goblet 
cells  vere  seen  in  sections. 

Cksttnent.  Tuoors  of  the  gastrointestinal  tract  give  rise  to  digestive 
disturbances— anorexia,  colic,  tynpanitis  and  symptoms  like  obstruction  axA 
volvulus.  In  the  later  stages,  if  the  involvement  is  extensive,  and  if  the 
peritoneum  is  also  affected,  oedoui  of  the  ventral  vail  of  the  body  is  bqwx. 
Involvement  of  liver  results  in  ascites.  Tunors  of  the  gastrointestlr.al 
tract  have  been  reported  among  canines  (40,  41,  127,  205,  213,  228),  equines 
(103,  123)  and  felines  (3^5,  134,  228). 

£■£££  ££  V^aixrsrMrj  Glands.  The  wusMkry  glands  of  the  dogs  are  highly 
susceptible  to  ttauor  forrAtion,  Out  of  tJhe  77  twmors  affecting  the  glaodtilar 
tissues,  38  vex>e  found  to  arise  from  the  Bsomary  glands. 

Only  1^  tunors  of  the  dogs  and  one  of  the  horse  could  be  examined. 
laeng  these,  tvo  of  the  dogs  vere  benign,  vhile  the  rest  vere  malignant. 

Classification.  Various  authors  classify  the  mannary  neoplasms  differ- 
ently. For,  in  this  gland,  almost  any  element  can  asstaae  a  neoplastic  grovth. 
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The  connective  tissue,  the  epithelial  tissue  of  the  acini,  canaliculi  and  the 
ducts  as  well  as  the  myoepithelial  cells  can  all  proliferate  singly  or  as 
occurring  in  many  tumors,  two  or  three  elements  at  the  same  time,  giving  the 
tumor  either  a  simple  or  a  complex  structure  as  the  case  may  be.  The  final 
picture  is  still  more  confused  by  the  metaplastic  tendencies  of  the  connective 
tissue  amd  the  epithelium  into  cartilage  or  bone. 

Microscopically,  the  two  benign  tumors  were  of  the  mixed  variety  in  that 
they  contained  tissues  of  both  ectodermal  and  mesodermal  origin.  These  were 
designated  as  cystic  papillary  adenomata  with  ceurtilage. 

The  tumor  cells  were  high  coliannar  to  low  cuboidal  with  an  acidophilic 
granular  cytoplasm  and  a  vesicular  nucleus,  which  was  oval  to  rounded.  The 
polarity  of  the  cells  was  melntained.  In  some,  squamous  metaplasia  was  noted. 
The  epithelial  cells  projected  into  cyst-like  formations  as  papillary  buds, 
with  a  core  of  fibrous  tissue.  The  cysts  sometimes  contained  pinkish  material. 
The  myoepithelial  cells  had  also  proliferated  giving  the  tumor  a  very  cellular 
appearance  in  such  parts.  Metaplasia  of  the  fibrous  tissue  into  cartilage  in 
some  portions  \«3  noticed.  In  other  parts  necrosis,  infection  and  attendant 
leucocytic  infiltration  were  also  observed. 

Many  of  the  malignant  tumors  metastasize  into  the  internal  organs.  One 
case  of  such  ^d.despread  metastasis  is  described  under:  A  30  pound  black,  nine 
year  old  cocker  spanniel  was  presented  for  treatment  with  indefinite  symptoms 
of  listlessness  and  loss  of  appetite.   A  tumor  was  fourd  on  the  left  shoulder 
near  the  shoulder  joint.  The  tumor  was  of  the  size  2  l/2  ^3*3  cms. 
Metastasis  from  the  mammary  glands  was  suspected  after  considering  the  pre- 
vious history,  which  was  that  the  bitch  had  been  spayed  at  about  six  years  of 
age,  i.e.,  three  years  previously.  Two  years  later,  at  the  age  of  eight 
years,  she  developed  tumor  masses  on  the  second  right  anterior  breast  and  the 
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third  anterior  left  bi^ast  which  had  attained  the  size  of  3  ><  5  '<  2  cms. ,  and 
4,  y  3  y  3  cma.  respectively,  and  were  removed  intact  surgically  and  diagnosed 
as  papillary  adenocarcinoma,  grade  4.. 

The  dog  was  sent  home  but  canie  back  later  for  euthanasia.  On  necropsy, 
a  mass  4.  '^  2  v  3  ens.  was  found  in  the  subscapular  region  and  numerous  masses 
from  pin-point  to  3  cn-s.  in  diameter  were  found  in  the  lungs.  Two  small 
masses  were  found  in  the  liver  and  two  in  the  kidneys.  The  adrenal  glands 
were  engrossed  with  rounded  tumors  from  2  to  4.  cds,  in  diameter.  On  the  left 
side  two  distinct  rr.asses  were  found.  No  tumors  had  reappeared  in  the  maimnax^ 
glands. 

Among  the  malignant  tumors  examined,  only  three  vrere  of  the  simple 
variety,  viz.,  lobular,  duct  and  myoepithelial.  The  rest  were  of  the  mixed 
variety,  i.e.,  containing  the  elements  of  acini,  ducts  and  myoepithelial 
cells  in  various  proportions. 

In  the  mixed  variety,  the  duct  epithelium  was  usually  eurranged  in  a 
papillary  manner,  some  cystic,  while  the  acinar  epithelium  was  arranged  in  a 
more  solid  manner  into  lobules.  The  cells  which  \^re  columnar  or  low  cu- 
boidal,  showed  characteristics  of  malignancy,  viz.,  polyhedral  to  rounded 
shape,  hyT)erchromatic  nuclei  and  larger  nucleoli,  loss  of  polarity  and  larg« 
numbers  of  mitotic  figures  and  anaplasia.  ^^etaDlasla  toward  squamous  variety 
was  observed  and  this  was  true  even  in  the  metastasis  into  lungs  in  one  of 
the  cases. 

The  myoeoithelial  cells,  which  consisted  of  spindle  shaped  cells  with 
tapering  ends,  also  proliferated,  some  in  malignant  proportions.  These  cells 
had  relatively  scanty  cytonlasm  arxi  oval  nuclei  vrith  small  nucleoli. 

The  connective  tissue,  which  was  hyperplastic  shovfed  hyaline  changes 
and  m«tanlasia  into  cartilage  and  in  one  instance  myxomatous  de^Teneration  was 
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•••n.  T^haneroua  thin  vailed  blood  vessels  vere  seen  in  the  connective  tissue. 
In  gome  parts  frank  haemorrhage  vas  observed.  IFlceration  of  the  superficial 
skin  resulted  in  infection  and  accoinp€mying  leucocytic  response. 

These  tumors  Tjere  designated  as  adenocarcinomata ,  as  suggested  by 
Bloom  (13),  vdth  or  vdthout  cartilage  forjnation  depending  on  the  presence  or 
absence  of  cartilage. 

In  the  simple  duct  carcinoma,  the  cells  were  arranged  either  in  acinar 
or  multiacinar  formation,  but  some  times  in  solid  sheets  also.  More  com- 
monly, a  papillary  arrangement  was  noticed  v^.erein  the  cells  vere  one  to 
several  layers  thick.  The  fibrous  tissue  core  vas  delicate  and  contained  the 
blood  vessels. 

In  the  lobular  carcinoma,  the  acinar  cells  were  arranged  mostly  in  sheets 
or  in  small  acini  with  lumina  inside.  Some  designate  this  the  true  adeno- 
carcinoma. Here  the  fibrous  tissue  may  be  so  great  as  to  give  the  tumor  a 
fibrosed  appearance  and  so  it  may  also  be  called  scirrhous  adenocarcinoma. 

In  the  malignant  myoepithelial-cell  carcinoma,  the  cells  were  very  much 
enlarged  and  assumed  a  polyhedral  or  rounded  shape.  The  nuclei  were  ballooned 
vith  larger  nucleoli.  ^Hanerous  mitotic  figures,  some  showing  atypical  mi tot is 
vere  seen.  Tumor  giant  cells  vere  common  in  this  tumor.  The  fibrous  tissue 
around  these  cells  appeared  to  be  incited  to  multiply  and  metaplastic  chsunge 
into  cartilaige  or  bone  was  seen. 

Metastasis  was  observed  into  the  lurogs  in  one  case  and  into  lungs,  liver, 
kidneys  and  adrenals  in  two  others.   In  the  first  the  tumor  was  of  the  duct 
adenocarcinoma  variety,  the  cells  being  arranged  in  solid  sheets  with  numerous 
mitotic  figures,  Gystic  spaces  formed  by  these  cells  were  also  seen.  The 
tumor  was  found  as  a  'nodule'  with  a  definite  capsxile.  The  surrounding 
pulmonary  tissue  shoired  emphysema. 
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A  second  metastasiaing  ttimor  was  the  inyoepithelial-cell  variety.  The 
last  was  a  cystic  duct  papillary  adenocarcinoma. 

In  the  horse,  one  malignant  maranary  tumor  was  found  with  metastases  into 
the  thoracic  cavity.  The  cells  x^re  arrargod  in  moat  places  as  solid  sheets 
with  rarely  ineffectual  attempts  at  acinar  formation.  The  cells  were  low 
columnar  but  were  so  anaplastic  as  to  appear  polyhedral  and  squamous.  The 
cytoplasm  was  acidophilic  and  granular  with  a  large  vesicular  nucleus  having 
chromatin  in  clumps.  The  myoepithelial  cells  wore  active,  proliferating  to 
some  extent,  but  showing  no  malignancy.  The  tumor  was  divided  into  lobules 
by  connective  tissue  septa,  which  in  some  places  was  very  abundant.  Large 
areas  of  necrosis  were  observed.  In  the  metastasis  found  near  the  aorta,  the 
above  r>icture  vreis  rerjeated.  Here  there  was  great  infiltration  by  lympho- 
cytes. 

Comment,  Almost  every  one  who  has  studied  canine  neoplasms  has  recorded 
the  incidence  of  this  tumor  as  the  most  common  among  the  canines. 

Among  the  excellent  reviews  on  the  subject  could  be  mentioned  those  of 
Allen  (1),  Bloom  (13),  Cotchin  (U),  Hoiilton  (160)  and  *nilligan  (166)  among 
dogs  and  that  of  Nielson  (171)  among  cats.  MacClelland  (1/+2)  described 
fully  some  neoplasms  of  the  canine  mammary  gland.  P.lder  et  al. ,  (5*5)  have 
described  an  adenocarcinoma  in  a  heifer. 

Incidence  of  metastasis  in  mammary  tiaroors  appear  to  differ  in  different 
places,  for  Cotchin  (44-)  found  it  in  only  10  per  cent  of  his  cases,  while 
Bloom  (18)  fourai  it  in  25  per  cent  of  his  cases  and  Kroolc  (126)  found  it  in 
50  per  cent  of  the  cases  he  examined. 

Cotchin  (/W.)  has,  after  microscopical  and  histochemical  studies,  con- 
cluded that  the  myoepithelial  cells  are  the  interposed  cells,  lying  bet^«en 
the  basement  membrane  and  the  acinar  epithelium. 
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Schlotthauer  (212)  after  careful  dissection  and  stijdy  of  lymphatic 
drainage  has  found  that  the  tumors  affecting  the  anterior  three  pairs  of 
glands  first  TiOtastasiae  to  the  axillary  lymph  node  while  the  posterior  two 
pairs  to  the  inguinal  nodes. 

There  does  not  appear  to  be  unanimity  in  the  histogenesis  of  cartilage 
and  bore  in  these  ticnors.  Moulton  (160)  and  Ifulllgan  (166)  contend  that  the 
cartila<je  develops  from  neoplastic  glandular  epithelium.  Bloom  (13) , 
Jackson  (103)  and  Willis  (235)  are  of  the  view  that  chondrogenesis  is  of 
connective  tissiie  in  origin.  Allen  (l)  declares  that  the  cartilage  appears 
to  be  derived  dii^ctly  from  adult  epithelium. 

In  these  glands  the  mesoblastic  tissue  may  beccane  sarcomatous.  If  in 
such  tumors  both  mesoblastic  and  epiblastic  tissues  are  present  in  malignant 
prowrtions ,  the  name  'mixed  tisror'  is  applied  by  Jackson  (103)  and  Mulligan 
(166).  But  Cotchin  (44-)  prefers  to  call  them  *ccMnplex  tumors*.   Mien  (1) 
does  not  favour  'mixed  tumor'  but  prefers  to  add  the  words  *myxo'  or  'chondro' 
or  'osteo-fibro-sarcoma' ,  v^enever  these  are  present.  In  the  material  under 
review  here,  such  sarcomatous  tumors  were  not  found.  Nor  has  the  'carcino- 
sarcoma' ,  mentioned  by  Jackson  (103)  and  Bloom  (18)  seen  here.  The  myoepl- 
thelial-cell  tumor  described  here  may  probably  come  very  near  to  this  type. 

Bloom  (IS)  mentions  that  the  etiological  factors  for  the  develoj^nent  of 
muBBary  timers  in  dogs  are  related  to  heredity,  hormonal  (estrogenic)  in- 
balance  and  abnormalities  of  lactation,  Cotchin  (44.)  observes,  "since  the 
myoepithelium  appears  to  play  a  significant  role  in  a  large  proportion  of 
mammary  neoplasms  of  the  bitch,  a  study  of  the  stimulus,  presumably  hormonal, 
which  causes  normal  growth  of  this  type  of  cell  is  indicated," 

Tumors  of  Prostate.  Two  malignant  neoplasms  of  the  prostate  were 
observed  in  dogs.   In  one,  mestastases  were  found  in  the  kidney  and  liver. 
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In  the  other  no  metastasis  was  foxaiKi  but  a  mass  of  tumor  of  the  gland  pres- 
sing on  the  rectian  and  occluding  it  was  noticed. 

Microscopically,  the  tumors  had  an  adenocarcinomatous  appearance,  the 
acini  being  lined  by  columnar  cells  having  a  vesicular  nucleus,   Pblarity 
was  lost,  the  cells  being  disarranged.  Numerous  mitotic  figures  were  seen. 
The  cells  were  us\:ially  one  layer  thick.  .Sometimes  the  cells  projected  into 
the  lumen  as  papilliforrc  arrangenert.  In  some  places  cystic  formation  was 
observed.  Many  cells  showed  de'^enerative  changes.  The  stroma  was  scanty 
with  rich  blood  supply.  In  the  metastases,  which  were  nodular,  a  thin 
capsule  was  found  and  the  glandular  structure  was  reproduced  in  the  neo- 
plastic mass. 

COTiment.  Tumors  of  the  prostate  gland  have  been  described  by  different 
workers,  (18,  40,  4-1,  103,  196,  2U,  219,  235).  These  tumors  arc  usually 
seen  in  dogs  over  10  years  of  age  and  Blocxn  (IS)  observes  that  he  had  never 
seen  one  in  a  castrated  dog. 

The  relationship  bet\reen  castration  and  the  size  and  activity  o^   these 
glands  is  discussed  by  ?>chlotthauer  (210) ,  who  found  that  60  per  cent  of  dogs 
not  castrated  had  lesions  in  their  prostates.  Testes  are  essential  for  the 
growth  of  prostates,  Inbalance  of  androgens  and  estrogen  may  be  of  etio- 
logical significance. 

Tumors  of  Pancreas.  Three  tumors  of  the  pancreas  were  observed  in  old 
dogs,  with  metastasis  to  the  internal  organs.  All  the  three  were  of  exocrine 
glandular  ir  origin. 

One  of  the  cases  had  the  following  history:  The  subject  was  a  12  year 
old  female  dog.  There  xjas  a  history  of  chronic  cough  for  the  previous  one 
year.  X-ray  revealed  a  mottled  appearance  of  the  thorax.  There  was  emaci- 
ation, anorexia  and  swelling  on  the  ventral  thorax.  There  were  neoplastic 
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nodules  In  the  Iting  and  spleen  with  the  largest  In  the  pancreas.   Oedema  of 
the  ventral  part  of  the  thorax,  interstitial  nephritis  and  adhesion  of  the 
bladder  to  the  large  intestines  were  noticed. 

In  another  case  rcetastasis  was  found  in  the  liver  only,  while  in  the 
third  metastases  were  found  in  the  duodenal  wall  and  hepatic  lymph  nodes. 

Microscopically,  the  neoplasm  ims  an   adenocarcinoma.  The  cells  making 
up  the  acini  vrere  low  cuboidal,  columnar  or  even  polyhedral  with  round, 
elongated  or  oval  nuoleii.  The  cytoplasm  was  finely  granular.  VJhere  polarity 
rras  maintained,  the  nucleii  were  located  towards  the  basement  membrane  in  the 
cells  away  from  the  luminal  side.  The  nucleii  were  vesicular  with  coarse 
chromatin.  Numerous  mitoses  were  seen.  Haemorrhages  were  found  in  some 
places.  Blood  supply  was  plentiful  and  stroma  delicate. 

This  same  architecture  was  also  maintained  in  the  metastases.  The  cells 
in  sOTie  parts  were  squamous.  Tumor  emboli  in  vessels  were  foimd. 

Ooment.  Tijnors  of  the  pancreas  are  not  so  frequent  as  is  evident  by 
paucity  of  literature  on  this  subject.   A  few  workers  have  reported  carcinoma 
of  the  pancreas  in  canines  (4-0,  4-1,  235),  felines  (38,  235)  and  ovines  (103). 
An  interesting  tumor  of  the  islet  cells  with  hyperinsulinisrc  was  reported  by 
Slye  and  Wells  (22C). 

Tianors  of  Thyroid.   Adenomata  of  thyroid  in  horaes  is  not  uncommon. 
Jackson  (103)  quotes  Schlotthauer  as  heaving  observed  it  in  37  per  cent  of 
cases.  One  malignant  tumor  from  a  horse  is  described  here. 

Microscopically,  the  tumor  consisted  of  alveoli  filled  with  colloid.  In 
many  other  parts  the  neoplasm  was  more  solid.  The  ty^e  cell  was  a  columnar 
•pithelial  cell  with  acidophilic  grantilar  cytoplasm  and  an  oval  vesicular 
nucleus  with  fine  chromatin.  The  polarity  was  maintained  in  those  arranged 
as  alveoli.  In  the  solid  portions,  where  the  cells  were  in  solid  masses. 
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the  cells  were  more  anaplastic  vith  less  of  polarity.  Mitotic  figures  were 
seen  frequently.  Connective  tissue  stroma  was  scanty.  In  sorae  places, 
haemorrhage  was  seen. 

Comment.  Tumors  of  the  thyroid  have  a  geographic  distribution,  having 
higher  incidence  in  goiterogenic  areas,  Kansas  being  non-goiterogenic,  inci- 
dence of  thyroid  tumors  in  this  state  is  low,  VJillis  (2  35)  has  found  adeno- 
carcinoKsa  of  the  thyroid  in  a  dog  and  a  horse,  Jackson  (103)  found  adenomata 
in  five  equines  and  10  ovines,  while  Krook  (126)  found  it  in  9B   canines, 

Tinnors  of  the  Lung.  Primary  carcinomata  of  the  lung  have  been  reported 
in  different  aniirials  (156),  but  yet,  this  timor  is  considered  to  be  one  of 
the  reirer  neoplasms  (103).  Three  primary  pulmonary  adenocarcinoHiata  received 
from  a  dog,  cow  and  a  cat  were  exaciined  out  of  the  four  received  in  this 
laboratory. 

The  bovine  case  was  a  lung  received  from  a  packing  house  and  was 
suspected  for  actinobacillosis. 

Ficroscopically,  the  neoplasm  consisted  of  columnar  cells  arranged  as 
tubules  mostly  and  more  solidly  in  other  parts.  The  cells  were  tall  coluronar 
to  cuboidal,  vith  an  acidophilic  granular  cytoplasm  and  a  vesicular  nucleus 
with  fine  chromatin.  The  nucleus  was  either  flat  and  elongated  or  rounded. 
In  some  places  it  was  pyknotic.  Mitotic  figures  were  seen  frequently.  In 
some  places  the  cells  were  arranged  in  vertical  colunins  of  one  cell  thick, 
two  such  layers  being  separated  by  fine  stroma. 

The  alveoli  of  the  lung  v»re  filled  with  the  neoplastic  cells  (cancer 
pneumonia)  which  assumed  a  more  polyhedral  or  rounded  shape  and  sometimes  even 
squamous.  Frank  metaplasia  to  squamous  variety  were  not  seen  but  f>arakeratin 
pearls  were  found  in  the  feline  tumor,  ftrickles  could  not  be  demonstrated 
here. 
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BBribronchlal  lymph  vessels  contained  tumor  enboli  and  these  tijwors  ver© 
of  the  infiltrating  type. 

The  stroma  varied  considerably  in  the  same  tumor.  In  some  places  thick 
bands  of  connective  tis8V»  divided  the  tiimor  into  lobules.   In  some  the 
stroma  divided  the  neoplastic  growth  into  islands.   Abundant  thin-valled 
blood  vessels  vere   present. 

In  two  of  the  tumors,  via,,  the  bovine  and  canine.  Infection  was  evident 
vdth  leucocytic  infiltration.  Much  necrosis  followed  by  calcification  was 
noticed  in  the  tumor  fron  the  cat.  ?laemorrha/res  vere   found  esoecially  in  the 
periphery  of  the  tumors. 

Conoi^nt.  These  neoplasms  were  considered  to  be  bronchiop^enic  and  were 
designated  as  adenocarcinort,ata.   It  cannot  be,  with  certainlty,  declared  if 
the  cells  arose  from  the  bronchial  glands  or  the  lining  epithelitjm.  The  s\ire 
test  for  the  former  is  the  demonstration  of  mucin  in  the  cells  (1C3),  9ut  it 
is  well  icnovn  that  the  epitheliiim  under  pathological  conditions,  is  quite  capa- 
ble of  changinc'  from  one  cell-type  to  another.  Based  on  the  arrangement  of 
the  cells,  the  neoplasms  were  therefore  considered  to  be  adenocarcinopata. 
To  avoid  such  difficiilties  ?-'onlux  (156)  classified  the  neoplasms,  according 
to  microscopic  anatomical  aopearances  as  squamous  cell,  columnar  cell,  mixed 
cell  and  undifferentiated, 

Priir.ary  lung  tumors  were  reported  from  canines  (41,  68,  103,  126,  195 1 
235),  bovines  (ll6,  181,  207)  and  ovines  (53,  103).  Recently  Monlux  (156) 
has  reviewed  155  cases  of  primary  pulmonary  neoplasms  occurring  in  canines, 
equines,  bovines,  felines,  ovines  and  miscellaneous  animals. 

Tumors  of  the  Liver.   It  is  frequently  recorded  that  the  specialised 
epithelial  cells  of  the  parenchyma  of  the  liver  often  gives  rise  to  carci- 
noma Feldman  (66),  Jackson  (103),  Willis  (235).  Jackson  goes  further  and 
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observes  that  "considering  the  dcmsstic  macnals  as  a  whole,  primary  liver 
tianors  are  ajnong  the  most  frequant  of  internal  epithelial  neoplassis."  In 
the  collection  under  report,  seven  carcinonia  hepatocellular^  x^rere   encountered, 
of  which  three  were  fron  dogs,  three  frorij  bovines  and  one  frora   a  pig.  One 
metastasising  case  of  carcinoma  cholangio-cellulare  was  also  found  in  a 
bovine.  Of  the  liver-cell  tumors,  one  fror.  the  dog  and  all  from  the  bovines 
showed  cetaatases  into  various  organs.  Two  cases,  one  froa  a  dog  and  another 
from  a  cov  are  described  here: 

(1)  The  subject  was  a  Hereford  cot;,  about  three  years  old.  She  cane  to 
the  clinic  with  a  history  of  recurring  tympanites.  The  owner  had  administered 
Bagnesivnn  sulphate.  There  were  no  obvious  gross  lesions  in  the  head.  There 
vsls   sorac  fibrinous  pleuritis  of  the  parietal  pleura.  There  was  much  thick- 
ening of  the  Bjediastinal  tissues  with  fluid  and  fibrin.  The  lymph  nodes 

were  considerably  enlarged ,  svrollen  and  appeared  somewhat  necrotic  with 
yellow  (iranules.  The  lungs  failed  to  collapse  completely.  There  were  areas 
of  consolidation  v*iich  contained  little  air.  There  were  nurr.erous  pale  masses 
uniformly  distributed  through  the  lung.  The  borders  were  sh^arply  circum- 
scribed. The  size  vra.g  variable  up  to  12  inches  in  diflmeter.  The  liver  like- 
vrise  revealed  quite  a  number  of  similar  nodules.  T'othing  abnonaal  was  seen 
in  the  spleen.  One  pale  area  of  infarction  was  seen  in  the  kidney. 

(2)  The  subject  was  a  seven  year  old  feraale  English  greyhound,  weighing 
about  75  lbs.  in  fair  flesh  although  quite  anemic.   It  was  icteric.  There 
was  no  ascites  but  some  free  blood  in  the  abdcr.inal  cavity  and  canenturj.  The 
liver  was  enlarged  to  perhaps  one  and  one  half  tinies  its  normal  size.  It  was 
soft  and  some  of  the  neoplastic  masses  had  ruptured.  There  were  numerous 
masses  or  nodules  up  to  2  inches  in  diameter  in  the  liver.  They  stood  up 
above  the  surface,  SoEiC  of  the  nodules  were  necrotic,  A  small  mass  in  the 
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parscreas  vdth  a  ninnber  in  the  oinentuin  and  peritoneum  was  also  seen,  k  lysph 
gland  adjacent  to  the  cecum  l/2  inch  across  appeared  neoplastic.  There  was 
catarrhal  enteritis.  The  lungs,  reproductive  tract,  heart  and  mamnary  glaiid 
appeared  normal. 

Microscopically,  the  liver  coll  tumors  were  usually  encapsulated  arjd 
more  often  demarcated  from  the  normal  tissue,  though  at  soffie  points  there  was 
intermingling  vrith  the  normal  hepatic  tissue. 

The  neoplastic  cells  which  bore  a  close  reseiablance  with  their  parent 
cells,  were  usually  arranged  in  sheets  or  in  columns.  These  cells  were  large, 
rounded  to  polyhedral,  with  acidopiiilic  cytoplasm,  which  was  granular  (some- 
times the  cytoplasm  was  also  very  pale  staining).  The  nucleus  was  very  large, 
usually  amblychtromatic  and  occupied  a  central  position.  The  n:I.'  ratio  was 
very  narrow.  Mitotic  figures  were  numerous  (as  in  the  canine  case)  or  few. 
In  some  places  giant  cells  with  bilobed  nuclei  were  seen. 

A  fine  stroma  was  present.  One  noteworthy  featiire  was  the  presence  of 
a  leirge  number  of  thin  walled  blood  vessels,  with  v^ich  the  tumor  cells  had 
a  close  association.  Tuiiior  enboli  in  the  blood  vessels  vere  seen  and 
accounted  for  the  metastases.  In  some  parts  thick  trabeculae  of  vascular 
fibrous  tissue  divided  the  tumor  into  lobules.  Ko  bile  ducts  or  portal  triads 
were  reproduced  in  the  neoplastic  overgrowth. 

In  the  metastases  also,  the  same  description  as  above  was  reproduced. 

The  adjacent  healthy  parenchyma  of  the  liver  showed  various  stages  of 
degeneration  and  in  some  cases,  cirrhosis. 

The  cholangiocellular  carcinoma  vrais  obtained  from  a  seven  year  old 
Hereford  cow,  which  appeared  to  be  in  good  condition.  She  died  after  an 
abortion.  On  necropsy,  a  few  small  neoplastic  nodules  were  found  in  the 
liings,  up  to  3/8  inch,  which  were  palpable.   Peritoneal  cavity  contained  a 
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eonaiderable  quantity  of  clear  yellov  fluid.  Much  of  the  peritorM&al  eurfae© 
was  diffusely  thlcicened  vith  numerous  eraaill  nodules.  Liver  was  oonslderably 
enlarged,  lobulated,  soinc^jhat  reddish-orange  In  color  and  had  pale  streaks 
on  the  surfaoe. 

Hicroacopleally,  the  liver  showed  large  areas  vdiere  the  parenchyna  \ma 
replaced  by  the  neoplaaa.  The  neoplasm  consisted  of  tubules  of  nevly  formed 
bile  ducts,  ^th  considerable  collagenous  tissue.  Uhat  was  left  of  the  liver 
parenchyma  vas  fatty. 

The  tianor  cells  were  of  two  types,  depending  upon  the  anaplasia  seen. 
Tn  one  area  the  typical  cell  resejnbled  the  bile  duct  epitheliiaa,  but  %ilth   a 
store  condensed  and  hypercbrcsBatlc  nucleus.  The  size  of  the  cell,  tirthich  vas 
lov  cuboidal  to  flat,  \ma   larger.  The  oytoplasai  vas  faintly  granular,   ttell 
develoned  enlar^^ed  nucleoli  vere  seen.   In  other  mrts,  the  cells  apneamd  to 
line  lar^o  cyst-like  places,  which  appeared  to  be  filled  vrith  a  solid  nass  of 
neoplastic  cells.  In  still  other  places  the  content  of  the  tubules  v&b 
blocd,  which  completely  filled  out  the  cavity  and  appeared  to  be  in  free 
circulation.  Here  the  lining  cells  were  flattened  with  elongated  oval  or 
spindle  nuclei  \ihoBe   nucleoli  were  inconspicuous  and  whose  menbrane  was  deli- 
cate, ^'orphologically  these  resensbled  endothelial  cells  and  these  areas 
could  be  mistaken  for  haeroanf io-eridotJ  eliorra.  In  aoiae  other  places  the  cells 
wer*  disposed  of  in  thin  elongated  cords  in  a  thick  connective  tissue  stroma. 
Papillifoms  ingrowths  of  the  cells  into  the  lumina  of  the  tubules  were  not 
rare.  Fomctir^es  these  cells  were  so  anaplastic  that  it  \ms  difficult  to 
reeognise  their  identity.  Kltotic  figures  were  frequent.  The  neoplastic 
cells  were  free  Trcm   pigmer^t.  But  numerous  macrophages  loaded  with  pigsent 
were  seen  strewn  in  the  stroma. 

In  the  lungs,  tubules  were  seen,  but  with  less  differentiation.  Tumor 
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emboli  of  veins  could  be  seen.  In  this  place  the  *nodules*  vere  encapsulated 
by  a  thin  fibrous  capsule.  Here  also  the  papilliforns  structure  noted  in  the 
liver  was  noticed. 

Ck)mment.  These  tumors  are  sometiioes  designated  as  'hepatomas'  or 
•malipTsant  adencsnas',  which  is  not  correct  as  it  denotes  a  trial  at  escapism 
from  the  onus  of  correct  diagnosis  of  the  tumor.  True  it  is  that  there  may 
be,  sometimes,  difficulty  in  distinguishing  primary  hepatic  parenchymatous- 
cell  carcinoina  frOTa  cholangiocellular  carcinoma.  But  a  little  careful  exami- 
nation will  surely  elucidate  the  exact  nature.  The  following  differences 
are   noted  among  the  two  types  of  the  tumors: 


Cholangiocellular 

1,  Grossly  yellowish  white  in 
color, 

2,  No  encapsulation. 

3,  Early  metastasis  into  lymph 
nodes-lymphatic  metastasis. 

4.,  Cells  columnar  and  charac- 
teristically bile  duct. 

5.  Usually  lumina  formed. 

6.  Nucleus  located  proxinally 
in  the  cells, 

7,  Collagenous  stroma  great. 

8,  Cells  have  no  close  associ- 
ation with  blood  vessels. 


Hepatolellula^r 

1,  Whitish  to  redish, 

2,  Usually  encapsulated. 

3,  Metastasis  into  paren- 
chyma and  lungs-haemato- 
genous  metastasis, 

4..  Cells  polyhedral  and 

resemble  hepatic  cord  cells. 

5,  No  lumina  formed. 

6,  NiKxleus  central, 

7,  Collagenous  strcsna  not 
so  great. 

8,  Cells  have  close  association 
with  blood  vessels. 


Nodular  hyperplasia  is  rather  frequent,  especially  in  older  smimals. 
Mulligan  (166)  observes  that  it  is  present  in  1$  to  60  per  cent  of  old  dogs. 
This  condition  may  pose  a  difficulty  in  distinguishing  them  from  carcinOTia, 
The  follovdng  microscopic  differences  help  in  such  diagnosis.  The  cytoplasm 
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of  the  cells  of  the  non-malignant  ttmor  resembles  that  of  the  liver  cells  in 
staining  reaction  vhile  in  the  carcinomas  there  is  an  inconstant  tendency  to 
basophilia.  The  nuclei  although  distinctly  enlarged  are  more  uniform  in  size 
than  in  most  of  the  carcinomata,  t'ucleoli  do  not  show  enlargement  in  pro- 
portion to  nuclei  in  the  benign  form,  mitotic  figures  are  absent  **ile  in 
the  malignant  mitotic  figures  are  always  seen. 

In  canines  UO,  4.1,  126,  165,  234,  235),  bovines  (32,  64,  116,  12^,  IBl, 
182)  and  ovines  (209)  these  tuir.ors  of  the  liver  have  been  reported.  Jackson 
(103)  has  given  a  good  description  of  hepatic  neoplaans  in  dogs,  cattle,  pigs, 
and  sheep. 

Transitional-cell  Carcinoma.  One  specimen  was  received  for  v*!ich  the 
following  history  is  available:  The  subject  v;as  a  15  year  old  gelding.  The 
horse  was  observed  to  be  having  some  difficulty  in  breathing  when  ridden. 
It  was  in  the  hospital  for  two  weeks.  On  exairdnation  a  marked  swelling  of  the 
region  of  the  pharynx  and  larynx  was  apparent.  The  hyoid  bones  and  the  larynx 
were  markedly  depressed  ventrally.  It  was  impossible  to  reach  and  palpate  the 
larynx  through  the  mouth.  An  imfavourable  prognosis  v»s  given  and  so  the 
horse  was  destroyed.  On  necropsy,  the  pharynx,  larynx  and  the  upper  portion 
of  the  trachea  were  fairly  surrounded  by  a  layer  of  fairly  firm  grey  neo- 
plastic tissue.  The  mass  attained  its  maximum  thickness  dorsally  vAiere  it 
was  about  5  inches  and  on  the  right  side  where  it  was  3  to  4  inches  in  thick- 
ness. The  tumor  mass  lay  between  the  pharynx  and  the  floor  of  the  cranial 
cavity.  It  seemed  to  have  infiltrated  the  base  of  the  tongue,  with  scMtte 
erosion  of  the  base  of  the  phai-ynx  and  considerable  necrosis  of  the  laryngeid 
mucosa.  The  pressure  of  the  tumor  had  produced  some  lateral  distortion  of 
the  larynx  although  the  oesophagus  and  pharynx  vrere  not  occluded. 

Microscopically,  the  neoplastic  tissue  was  seen  to  consist  of  variable 
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amounts  of  connective  tissue  stroma,  uhich  was  often  very  abundant  and  very 
cellular,  supporting'  strands  of  epithelial  cells.  Some  of  these  strands  had 
lumina.  The  cells  were  low  cuboidal,  soinetimeg  low  columnar,  but  in  most 
places  polyhedral.  The  polarity,  thour^h  maintained  in  some  places,  was  lost 
mostly.  The  nuclei  \jere  large,  vesicular  but  in  some  places  very  condensed, 
Wucleoli  were  usually  multiple,  two  to  three  being  frequent.  Mitoses  wer« 
frequent.  In  other  parts  of  the  tumor,  especially  at  the  edge  where  it  grew 
into  the  bone,  the  cells  were  more  solid  and  compact.  Osteoclasts  were 
abundant  as  well  as  the  connective  tissue  which  had  assumed  malignant  pro- 
portions, so  that  it  could  be  taken  for  a  fibrosarcoma.  Emboli  of  tumor  cells 
were  found  in  blood  vessels.  In  some  parts  the  cells  were  frankly  squamous, 
some  showing  keratinisation.  There  was  great  infiltration  by  lymphocytes, 
which  were  so  many  as  to  lead  to  the  term  lympho-epithelioma  of  some  authors, 

Conrient.  This  was  called  a  transitional  carcinoma  because  it  was  a 
malignant  tumor  intermediate  in  character  between  glandular  carcinoma  and 
squamous-cell  carcinoTr.a.  r>uch  t\amors  have  been  report.ed  in  mam  in  the 
pharyngeal  region  and  is  supposed  to  be  a  highly  anaplastic  epidermoid  carci- 
noma. Evidently  this  tumor  under  report  had  arisen  from  the  pharyngeal 
mucosa.  The  lymphocytes  present  here  did  not  constitute  part  of  the  tumor 
proper  but  were  secondary  cells  normally  present  in  the  pharynx  and  throat, 

Jackson  (103)  has  described  four  such  transitional  carcinomata  in  the 
bovines,  two  arising  from  the  nasopharynx  and  two  from  the  ethmoidal  mucosa, 

Thyroomata.  One  tumor  was  received,  \^.ich  was  found  in  a  five  year  old 
horse.  The  neoplasm  vrfiich  was  about  12  to  14-  inches  by  10  inches  filled  the 
anterior  part  of  the  thoracic  cavity  anterior  to  the  heart. 

Microscopically,  the  tumor  consisted  of  two  typos  of  cells  primarily. 

(i)  Cells  epithelial  in  character,  had  a  poorly  defined  but  extensive 
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faintly  oosinophilic  cytoplasm,  and  a  large  oval  or  irregularly  oval,  e-x- 
tremely  amblychroir.atic  nucleus.  The  nuclear  membrane  was  poorly  developed. 
The  chromatin  network  of  the  nuclei  mrs  very  delicate,  "ucleoli  vere  small. 
The  cells  had  long  processes  forming  a  reticulum  in  the  meshes  of  v^J.ch  vere 
found  the  second  type  of  cell  described  below.  In  some  places,  these  epi- 
thelial cells  appeared  to  form  compact  bodies  simulating  Hassal's  corpuscles, 

(ii)  The  second  type  of  cell  resembled  in  all  respects  the  sm^all  lympho- 
cj'i^e.  These  vrere  found  intermingled  with  the  epithelial  reticular  cells  arxi 
in  some  parts  arranged  into  small  •nodules*.  The  tumor  was  supplied  by  a 
generous  blood  supply.  Mitosis  v&e   rare. 

Comment.  This  tur.or  was  diagnosed  as  thymcxna  due  to  the  following 
reasons: 

(i)  the  location — thyncMnata  being  situated  in  the  anterior  thoracic 
cavity; 

(ii"!  though  reticulum  cell  ssurcoma  might  have  suggested  itself,  the  two 
types  of  cells  involved  and  the  cells  not  associating  themselves  v/ith  the 
fibrillar  reticulum  ir^led  out  such  a  possibility; 

(iii)  this  tumor  satisfied  all  the  criteria  enunciated  by  Jackson  (103) 
and  fitted  in  closely  to  his  description  and; 

(iv)  the  question  of  a  heart  base  tumor  v&b   ruled  out  because;   (a)  the 
cells  did  not  fit  in  the  description  of  the  cells  of  a  heart  base  tuKor,  (b) 
no  giant  cells  were  noticed  and  (c)  the  presence  of  two  types  of  cells  was 
against  any  consideration  of  its  being  a  heart  base  tuiror  and  finally  (d) 
heart  base  turors  (aortic  body  tun:ors)  have  not  been  described  in  any  other 
animals  except  dogs  {though  of  course  a  theoretical  possibility  of  its  oc- 
currence in  other  species  was  born  in  mind). 

As  observed  by  Jackson  (103),  thymoma  are  very   raro  tumors.  He  has  de- 
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scribed  seven  tumors,  four  from  bovines,  two  from  ovlnes  and  one  from  a 
caprine.  Leeper  (133)  described  a  walnut  sized  thymoma  from  a  dog  and  Locke 
(137)  recorded  one  from  a  cat. 

This  is  probably  the  third  of  its  kind  described  in  the  horse. 

Granulosa-cei;).  Tumor.  Tumors  arising  fror.  the  follicular  epithelium  of 
the  ovary  are  noticed  in  different  animals.  In  this  collection,  a  granulosa- 
cell  tumor  was  received  from  a  heifer  that  was  slaughtered  at  a  local  plant. 
The  history  of  the  anitnal  was:  the  subject,  a  t*iro  year  old  heifer,  had  never 
freshened  and  yet  the  development  of  udder  was  sufficient  to  have  been  in 
milk.  No  other  gross  lesions  were  noticed.  The  body,  one  horn  and  the 
uterus  and  the  corresponding  ovary  were  nowial.  The  left  ovary  was  a  rounded 
mass  approximately  10  x  16  x  19  cms. 

h'icroscopically,  the  tvnnor  vrais  well  capsulated  and  consisted  of  islands 
of  granulosa-cells  in  a  thick  fibrous  tissue  stroma.  In  some  areas,  the  cells 
had  a  folliculoid  appearance.  The  cells  were  rounded  but  were  colxmnar  in 
places,  with  gremular  acidophilic  cytoplasm  and  a  rounded  vesicular  nucleus 
with  stippled  chromatin.  These  cells  appeared  to  be  arranged  in  clusters  or 
alveoli  with  ^>Fell  defined  basement  Bi«Kbrane,  In  some  places  the  center  of 
such  alveoli  contained  pinkish  material.  In  certain  areas  Call-I5xner  bodies 
or  rosettes  were  found,  which  were  formed  by  more  spindle  shaped  cells. 
Mitosis  was  frequent. 

Comment.  Granulosa-cells  have  the  capacities  of  hormone  production  and 
in  a  majority  of  the  tumors  hyperoestrinism  is  observed.  There  may  be  nympho- 
mania as  observed  in  a  cov  by  Kingman  and  Davis  (120)  and  in  a  heifer  by 
Langham  and  Clark  (132),  In  some  animals  hyperplasia  of  the  genital  system 
may  be  observed.  Besides  the  authors  mentioned  above,  DaCorso  (47)  found  a 
granulosa-cell  tumor  and  an  arrhenoblastoma  in  cows.  Roberts  (194)  described 
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a  ^anulosa-cell  tumor  in  a  heifer.  Hovard  (97)  described  a  five  lb,  tumor 
in  a  seven  year  old  mare. 

Testicular  Tumors.  Semlnomatg.  Tv?o  specimerss  were  received.  These 
vere  found  in  the  testes  of  mature  dogs. 

Microscopically,  the  ttmors  consisted  of  solid  sheets  of  neoplastic 
cells  tjhich  were  arranged  in  small  lobules  separated  by  thin  strands  of  con- 
nective tissue.  The  cells  vhich  vrere  mostly  anaplastic,  were  rounded,  some- 
times polyhedral,  having  a  granular  acidophilic  cytoplasm.  The  nucleus  which 
ua.8   rounded  or  ovoid,  was  very  large  with  coarse  chromatin  and  a  definite 
nuclear  membrane  and  one  or  t\m   nucleoli.  Thin  walled  blood  vessels  were 
noticed  in  large  numbers.  There  were  no  vacuoles  in  the  cytoplasm,  contrast- 
ing the  cells  frcac  the  f'ertoli-cells  and  the  Leydig-cells.  Mitosis  was  very 
frequent. 

nertoli-cel!|.  Tumor  (Sustentacular  cell  Carcinoma] .  Two  specimens  were 
received,  in  one  of  which,  matastasis  was  present  in  the  perineal  region. 

Microscopically,  ths  cells  were  found  in  adenomatous!  formation,  i.e.,  in 
alveoli.  The  cells  vere  spindle  shaped  with  usually  a  clear  cytoplasm  and  an 
oval  or  oblong  nucleus.  It  \m.s   not  uncommon  to  see  polyhedral  cells  with 
rounded  nuclei.  Such  cells  \^re  more  undifferentiated.  These  neoplastic 
cells  had  a  characteristic  pallisade  arrangement  and  contained  large  amounts 
of  fat. 

Comment,  The  seminoma  arises  from  the  terminal  epithelium  of  the  semini- 
ferous tubules  while  the  Sertoli-cell  tumor,  as  its  name  imolies,  from  the 
Sertoli  cells,  and  is  believed  to  be  feminizing  by  liberating  oestrogers. 
Clinically,  the  affected  dog  shoved  loss  of  libido,  gynecomastia,  penile 
atrophy,  attraction  of  other  male  dogs,  obesity  and  lethargy,  Prodey  and 
Martin  (29)  found  elevated  estrogen  content  of  the  urine  in  dogs  with  the 
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r'ertoli-cell  tumors,   .'ifter  surgical  removal  of  the  neoplasms  the  urinary 
estrogen  levels  dropped  to  normal,  Daykln  and  Smythe  (56)  found  that  intra- 
muscular injection  of  chorionic  ^onadotrophin  decreased  gynecomastia  and 
increased  the  size  of  the  penis  in  a  dog  with  this  tumor. 

reminoniata  are  not  invested  with  estrogen  fonnation. 

Of  the  three  types  of  the  primary  testicular  neoplasms,  the  Leydig-cell 
tumor  vfas  not  represented  in  the  collection  reported  here.  Kooker  et  al. , 
(96)  found  a  higher  content  of  Leydig-cells  in  older  dogs  in  which  the 
incidence  of  the  Leydig-cell  tunors  was  higher  t}ian  in  the  young. 

Testicular  tumors  among  dogs  have  been  reported  by  many  authors  (21,  27, 
29,  34.,  40,  a,  95.  93,  100,  112,  lU,  I66,  217,  234  and  235).  Tadth  (221) 
has  reported  an  interstitial-cell  tuuior  in  a  horse,  and  >'ier  (150)  found  a 
Sertoli-cell  tumor  in  a  cat. 

Basal-cell  Carcinomata.  Of  the  seven  neoplasias  received  under  this 
category,  three  were  found  in  the  csinine,  one  in  an  equine  and  the  other  three 
in  felines.  Only  three  specimens  v/ere  exanined.   All  had  subcutaneous  location. 

Microscopically,  the  tumor  consisted  of  strands  of  cells,  mostly  in  long 
columns,  which  on  cross  section  gave  an  alveolar  type  of  arrangeiaent.  The 
connective  tissue  aroimd  the  'adenoid'  structiire  was  rather  plentiful  and 
sometimes  to  the  extent  of  raaking  the  tumor  of  a  scirrhous  type. 

The  cells  were  flat  and  polyhedral  with  a  faint  bluish  cytoplasm  and  a 
cigar-shaped  elongated  nucleus,  with  fine  chrojnatin  and  usually  solitary 
nucleoli.  J^ltotio  figures  were  frequent. 

In  some  places  paraUceratin  pearls  were  found  and  in  otliors  mimicry 
towards  hair  follicle  arrangement  was  noticed.  In  none  of  the  tianors  exam- 
ined could  prickle  cells  be  found.  In  some  fields  the  cells  had  a  very 
compact  type  of  arrangement. 
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Comment,  There  appears  to  be  no  unaniiaity  In  the  conception  of  histo- 
genesis of  basal  cells.  One  school  of  thought  to  which  Jackson  (103)  appears 
to  lean,  claiHiS  that  the  cells  are  derived  from  the  basal  layer  of  the  stratum 
germinativxan.  The  other  school  to  which  belong  Hiilligan  (166)  and  Foot  (72) 
declares  that  the  cells  are  derived  from  the  undifferentiated  epithelial  cella 
of  the  matrix  fron  which  hair  normally  develops.  Willis  (235)  remarks  that 
"this  type  of  growth  may  arise  in  the  epidermis  itself — or  it  may  arise  not 
frooi  the  epidermis  but  from  pilosebacious  follicles  or  sweat  glands  deep  in 
the  denois,"  He,  therefore,  describes  the  neoplasms  under  two  categories— 
those  of  superficial  origin  and  those  of  the  subepidermal  origin.  One  charac- 
teristic that  some  bear  great  weight  is  the  absence  of  'prickle  cells'  in 
these  tumors.  For  a  tumor  to  be  truly  basal,  no  prickle  cells  should  be 
found.  But  l^lligan  (166)  describes  prickle  cells  in  these  tuir.ors. 

Basal  cell  carcinojnata  have  been  reported  in  canines  (^,  J58,  103,  166, 
ia2,  205,  234.),  equines  (103,  205)  and  felines  (38,  SS,  163,  235). 

Adamantinoniatft.  This  is  the  comiEonest  of  the  dentigerous  group  of  neo- 
plasms and  represents  blighted  or  distorted  development  of  embrj^onal  enamel 
organs.  The  mandible  is  the  most  coDa;;only  involved  in  this  tunor.  Adamanti- 
noma may  arise  from  any  site  adjoining  teeth. 

Four  Adamantinomata ,  tiriree  from  dogs  and  one  from  a  mule,  were  repre- 
sented in  this  collection.  The  sites  of  origin  v?ere; 

Dogs:  in  the  lower  jav;  second  and  third  canine  teeth;  upper  canine 
tooth, 

l-'ule:  mamiible  (of  an  old  mule). 

The  history  of  one  of  the  dogs  was  as  follows;  the  subject,  a  12-year 
old  male  dog  in  v^ich  the  upper  lip  was  first  observed  to  be  protruding  about 
a  month  prior  to  the  visit  to  the  clinic.  A  8olitaz>y  firm  tumor-like  mass 
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had  been  groiri-ng  outwards  from  the  periosteim  of  the  maxilla  in  the  region 
of  the  upper  right  second  and  third  canine  teeth.  Necropsy  revealed  nothing 
further  except  a  hematoma  of  the  spleen. 

Microscopically,  the  tumor  cells  \fere   arranged  in  cysts  or  solid  masses. 
The  type  cell  was  the  embryonic  enamel  epithelium,  vtiich   uas  characteristic. 
It  was  columnar,  more  fusiform  like,  with  a  faint  basophil  cytoplasm  and  an 
elliptical  nucleus  having  a  fine  chromatin  and  a  single  nucleolus.  The  cells 
were  so  arranged  as  to  give  a  serrated  edge  on  the  external  side  of  the  cysts. 
The  cysts  i^re  either  empty  or  contained,  occasionally,  necrotic  debris. 
These  cysts  appeared  to  be  studded  in  a  dense  vascular  conrective  tissue.  In 
some  cysts,  appearance  of  a  stroma  inside  the  lumina  was  characteristic  and 
pathognomonic  (72).  Mtotic  figures  were  few. 

In  the  solid  variety  could  be  found  a  squamous  type  of  cell  and  rarely 
parakeratin  pearls. 

Comment.  Thoxigh  the  tumor  cells  resemble  ameloblasts,  they  do  not  pro- 
duce enamel.  Hence  Villis  (235)  doubts  if  the  name  adamantinoma  to  this  type 
of  tumor  is  at  all  apt. 

This  tumor  is  of  very  low  malignancy,  spread  occurring  locally  by 
extension. 

Very  few  adamantinomata  have  been  reported  in  the  literature.  Cotchin 
(4.3)  quotes  continental  authors  that  have  imported  these  tumors  in  animals. 
The  few  that  were  reported  were  from  cattle.  Cotchin  himself  has  seen  only 
two  in  cattle.  Among  bovines  Chandrasekharan  Nair  and  Sastry  (32)  reported 
this  type  of  neoplasm  among  14  dentigerous  tumors  and  Jasper  and  Kanegis 
(107)  described  one. 

Souamous-cell  Carcinomata.  One  hundred  fifty  six  squamous-cell  carci- 
nomata  (i.e.,  62.4,  per  cent  of  all  malignant  epithelial  tumors  and 
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22,7  per  cent  of  the  total  number  of  neoplasms)  were  received. 

The  niimber  received  and  the  sites  of  occurrence  for  v*iich  data  are 
available  are  shown  in  Table  1. 


Table  I.  Total  niaaber  received  and  the  sites  of  origin  of  the  squamous-cell 
carcinomata  among  differerjt  species. 


: 

i'limber 

« 
• 

Specie a   j 

received 

:           Ix)cation 

i   Number 

Canine 

^0 

Fl-epuce 

1 

Skin  from  abdomen 

1 

Skin  around  anus 

3 

Skin  of  tail 

1 

Toe 

1 

Tonsil 

1 

Buccal  mucosa 

1 

Tongue 

1 

Ear 

2 

Eye 

2 

Trachea  and  pharynx 

1 

Metastasis  in  lung 

1 

Bovine 

76 

Eye 

58 

Metastasis  in  lujntgs  frcan  ©ye 

3 

Skin  of  ear 

2 

Vulva 

8 

Sinuses  of  head 

1 

Horn 

2 

Vagina 

1 

l^Tve 

1 

Equine 

38 

Frontal  sinus 

3 

Eye 

19 

Vulva 

3 

Penis 

4 

Lymph  gland 

2 

Sphincter  ani 

1 

Hip  refjion 

1 

Teeth 

1 

Prepuce 

3 

Legs 

1 

Porcine 

1 





Ovine 

1 

'\bove  the  eye 

1 

Total 

156* 

Of  the  tunors  received,  only  ^6  could  be  examined  and  studied. 
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The  tumors  of  the  frontal  and  maxillary  sinuses  are  very  Interesting  and 
so  the  history  and  details  of  one  case  is  described  here. 

The  animal  was  a  16  year  old  gelding  and  was  an  outstanding  performer 
as  a  saddle  horse.  Six  months  earlier,  it  was  noticed  to  have  a  slight 
nasal  dlscharf^e  on  the  right  side.  Four  months  later,  the  condition  becaaw 
bilateral.  About  that  time  an  exophthalmus  began  to  appear  on  the  right 
eye.  Blindness  developed  in  that  eye  and  In  two  months  time  the  horse  va.B 
totally  blind.  An  unsuccessful  attempt  was  made  to  pass  a  stcanach  tube  and 
for  some  days  the  horse  had  had  difficulty  in  respiration.  It  was  therefore 
destroyed. 

On  necropsy,  an  Irregular  shaped  mass  1  1/2  by  2  inches,  was  secured 
while  removing  the  tongue  from  the  soft  palate.  The  posterior  nares  was 
practically  occluded  with  an  irregular  shaped  mass  of  neoplastic  tissue. 
The  anterior  part  of  the  maxillary  sinus  in  front  of  the  right  eye  was  well 
filled  with  irregular  masses  of  neoplastic  tissue.  It  extended  under  the 
orbit  but  did  not  entirely  fill  the  sinus.  The  tumor  mass  completely  filled 
the  posterior  part  of  the  upper  air  passages  on  the  right  side.  The  right 
frontal  sinus  was  completely  filled  xrith   the  tumor  mass.  It  extended  through 
the  posterior  nares  to  the  left  side  \*ere  there  was  still  a  small  opening 
for  the  passai^e  of  air.  The  neoplasm  surrounded  the  right  optic  nerve  and 
had  eroded  the  floor  of  the  cranial  cavity  but  no  gross  lesions  were  seen  In 
the  brain  substance  or  on  the  diora. 

Microscopically,  the  stratified  squamous  epithelium  of  the  skin,  mouth, 
pharynx,  rumen  or  vulva  showed  thickening,  papillary  folding  and  acanthosis 
with  elongation  and  broadening  of  the  rete  pegs.  From  this  epitheliiam 
emanated  the  neoplastic  tissue,  which  was  found  as  diffuse  collections  or 
compact  masses  of  squamous  epithelial  cells,  lAich  were  incompletely  divided 


33 


into  nest-like  groups  or  strand-like  processes,  invading  the  adjacent  healthy 
tissue.  The  blood  supply  for  the  tumor  was  by  nijcjierous  thin  walled  blood 
vessels  found  in  the  stroma,  which  \m.a   plentiful.  The  epithelial  cells 
varied  widely  in  appearance  in  different  parts  of  the  same  tumor,  ^'ostly, 
the  cells  were  polyhedral  with  prickle  borders  and  large  nuclei  viiich  also 
varied  considerably  in  siae  and  shape.  The  nuclei  were  amblychroinatic  and 
had  two  large  nucleoli.  Mitotic  figures  were  numerous  and  sometimes  bizarre. 

Cell  nests  or  pearls  were  coimaon  in  this  tumor  and  was  pathognomonic 
for  this  neoplasm. 

Along  the  margins  of  the  invading  carcinoma  was  seen  infiltration  of 
lymphocytes  and  plasm  cells. 

Some  of  the  cells,  especially  the  fast  growing  ones,  shox^red  various 
degenerative  changes,  like  vacuolation  of  cytoplasm  and  karyorrhexis. 

A  variation  in  the  appearance  of  this  tumor  was  the  one  found  on  the 
skin  of  the  emimals  and  vras  of  the  papillary  carcinomatous  variety,  which 
was  a  cauliflower  type  of  growth  consisting  of  folds  of  tissue  with  deep 
clefts  between  them.  Microscopically  this  resembled  papilloma  but  with 
malignant  tendencies. 

Comment.  It  would  appear  from  a  perusal  of  Table  1,  that  the  eye  is 
the  seat  of  predilection  for  cancerous  growth  in  bovines  and  equines.  Why 
this  should  be  has  not  been  satisfactorily  explained.  Different  workers 
have  advanced  different  theories  but  none  of  them  have  been  found  to  be 
satisfactory  or  convincing. 

The  role  of  actinic  rays  of  the  sun,  photosensitisation  and  friction  by 
yokes  have  beer:  cited  as  possible  causes  (32),  That  a  virus  may  probably  in- 
cite the  proliferation  of  the  cells  of  the  eye  has  also  been  put  forward  (201). 
The  relation  of  vitamin  A  deficiency  as  a  cause  has  been  studied  and  it  was 
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found  that  the  eye  cancer  vas  rare  in  alphalpha  fed  animals  and  the  varts  on 
the  head,  neck  and  breast  of  young  cattle  disappeared  after  a  run  of  60  days 
on  young  succulent  ^ass  (10).  Hereditary  predisposition  activated  by  sun 
burning  was  one  of  the  causes  cited  (84.). 

The  susceptibility  of  Hereford  breed  for  this  tumor  in  the  eye  is  well 
known  but  so  far  the  reason  for  the  same  is  not  known.   F¥obably  a  sublethal 
factor  may  be  responsible. 

In  India  it  was  found  that  the  horn  was  the  most  affected  next  to  the 
eye  (32),  The  pathogenesis  of  occular  carcinoRata  in  bovines  has  been 
studied  in  detail  by  ^yne  and  Russel  (239). 

It  is  reported  that  among  dogs  of  England,  the  tonsils  are  the  most 
affected  tissues  (40  •  121)  but  it  vslb   found  in  these  studies  here  that  one 
animal  alone  had  shovm  this  tumor  in  the  tonsillar  tissue. 

Epithelial  tumors  of  pigs  and  sheep  are  rare.  Is  it  because  these 
animals  are  slaughtered  early  that  few  carcinomata  are  observed? 

Carcinorcata  have  been  recoirded  by  different  authors  among  canines  (40, 
41,  83,  103,  166,  132,  211,  213,  234,  235,  236).  bovines  (6,  32,  69,  88,  99, 
102,  103,  116,  125,  128,  158,  180,  181,  182,  235),  equines  (90,  178,  190,  199, 
205,  235),  felines  (33,  119,  149,  159)  and  ovines  (54,  103,  205,  209). 

Tumors  of  the  Non-Hemopoietic  Mesenchymal  Tissues. 

Fibrobalstcaaata.  Tumors  of  the  fibrous  tissue  are  very  coanmon  in  animals 
and  are  found  in  almost  any  place  in  the  body  \Aiere  fibrous  tissue  is  present. 
But  the  majority  of  the  tumors  are  found  to  arise  frc»n  the  integuments,  the 
favored  sites  being  the  skin  of  the  head,  neck,  shoulder  and  leg. 

A  total  of  93  neoplasms  (i.e.,  14.3^  of  all  neoplasir.s  and  49^  of  the  non- 
hemopoietic  mesenchymal  tumors)  of  the  fibrous  tissues  were  received  of  which 
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27  were  benign  and  71  malignant. 

The  incidence  of  these  tumors  anom   different  animals  is  shown  in 
Table  2. 

Table  2.  Incidence  of  fibroblastomata  among  different  animals. 


:_ 

i 

' '"""  ■  ■■          ■■■■•I 

Fibromata 

• 

Fibrosarcomata 

Species 

Nuicber 
received 

• 
« 

• 

Nuir.ber 
examined 

T^unber 
received 

: 

• 
• 

-umber 
examined 

Canine 

2 

1 

29 

13 

Bovine 

8 

3 

7 

2 

Equine 

17 

1 

35 

3 

Total 

27 

5 

71 

18 

The  sites  of  origin  of  these  timors  among  different  animals  are  shovm 
in  Tables  3  and  4.. 

Table  3.  Sites  of  origin  of  FibrcHnata  among  animals. 


Tpecies 


Location 


Number 


Canine 
Bovine 


Equine 


Side  of  the  head 
Miammary  gland 

Vulva 

Vagina 

Penis 

Dehorned  area 

Elbow 

Unknown 

Cecum  of  a  mule 

Eye 

Ear 

Fetlock 

Unknown 


1 
1 

2 
2 

1 
1 
1 
1 

1 
2 

1 

1 

12 
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Table  U*     "^ites  of  origin  of  Fibrosarcomata  among  animals. 


Fvpecies 


Canine 


Bovine 


Equine 


Location 


Limbs 

Ear 

Gums 

Soft  palate 

Spermatic  cord 

Tail 

Penis 

Nasal  cavity- 
Vagina 

Cheek 

Shoulder 

Eye 

Ear 

Neck 

Houth 

oternal  region 

Prepuce 

Inguinal  region 


Kumber 


10  ) 
2  ) 
1 
1 
1 
1 

2 

1 
1 

1 
2 
S 

1 
1 

1 
1 

1 
1 


Among  these,  7  were 
znetastastatic 


The  case  of  a  mule,  in  which  a  fibroma  was  found  to  involve  the  base  of 
the  cecum  is  described.  The  subject  was  a  male  mule,  about  15  years  old.  It 
entered  the  hospital  with  an  edematous  swelling  of  the  legs,  jai/s  euid  between 
the  fore  legs.  The  animal  was  losing  condition.  The  carcass  was  emaciated. 
Anemic  infarction  of  the  cortex  of  kidneys  was  noticed,  A  rounded  tumor  was 
situated  in  the  mucosa  of  the  base  of  the  cecum.  It  was  4.  ^  5  ^  6  inches  in 
size.  No  apparent  obstruction  to  colon  was  noticed.  The  tiaaor  was  fairly 
well  capsulated.  Mo  metastases  were  seen, 

I^icroscopically,  the  structure  of  a  fibroma  was  very  simple,  consisting 
of  fibroblasts  and  collagen  fibers  running  in  all  directions.  The  tumor 
originated  from  the  preexisting  collagenous  connective  tissue.  The  fibro- 
blasts were  spindle  shaped  with  an  oval  nucleus,  which  had  a  delicate 
chromatin  and  a  single  nucleolus.  No  mitotic  figures  were  seen.  The  collagen 
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fibrils  appeared  in  vavy  bundles.  Blood  supply  vas  fairly  good. 

The  Bjalignant  variety,  fibrosarcoma,  usually  arises  froE  preexisting 
fibroma,  Sometiines  metastases  are  videspread  in  this  tumor.  One  such  case 
is  described  hereunder.  The  subject  was  an  eight  year  old  shepherd  dog.  It 
was  reported  to  have  been  sick  for  only  two  weeks.  It  died  Tjhile  in  the 
process  of  examination  in  the  clinic.  The  peritoneal  cavity  vas  distended 
with  bloody  fluid  and  the  pleural  cavity  likewise  contained  an  increased 
amount.  Kuch  of  the  peritoneal  surface  had  a  mottled  white  appearance  with 
some  thickening.  The  neoplasm  was  apparent  over  the  bladder,  pelvic  cavity, 
inesentery,  omentum  and  diaphragm.  The  abdcxninal  viscera,  omentiim,  spleen 
and  loops  of  intestines  were  knotted  together  with  neoplastic  tissue.  There 
were  numerous  neoplastic  nodules  about  3/S  inches  in  diameter  uniformly  dis- 
tributed through  both  the  lungs.  There  was  a  firm  vAiite  tumor  mass  on  the 
right  side  on  the  peritoneal  surface  along  the  costal  margin,  about  5  '>^  J  'x  2 
inches  in  size.  It  u&s   readily  dissected  away  from  the  body  wall.  It  vias 
pale  in  color.  The  liver  was  largely  neoplastic  tissue.  Mo  gross  metastasis 
in  the  brain  could  be  observed.  There  were  a  number  of  pale  areas  up  to 
3/S  inches  in  diameter  extending  to  the  cortex  of  the  kidney.  There  was  an 
irregular  shaped  mass  posterior  to  the  stomach  in  the  region  of  the  pancreas, 
perhaps  6  x  4.  x  2  inches  in  ^Aiich  the  spleen,  the  root  of  the  mesentery  and 
the  root  of  the  pancreas  were  embedded.  This  mass  was  stripped  away  from  the 
sublumbar  muscles  quite  readily  for  there  was  no  obvious  infiltration. 

Microscopically,  fibrosarcoma  consisted  of  fibroblasts  which  were  in  the 
embryonic  stage  of  development.  Tliese  were  swollen,  stubby  cells  with  a  large 
well  stained  nucleus,  having  a  coarse  granular  evenly  stippled  chromatin  and 
a  single  nucleolus.  These  fibroblasts  had  no  orderly  arrangement,  beirf  seen 
to  run  in  all  directions,  J'litotio  figures  were  many  and  bizarre.  The  tumor 
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had  a  very  cellular  appearance  with  scanty  collagen  formation.  Sometime* 
the  fibroblasts  were  arranged  in  whorls.  Multinucleated  tumor  giant  cells 
were  present  sometimes.  The  neoplastic  cells  were  very  invasive  and  infil- 
trated the  adjacent  tissues.  Blood  supply  was  plentiful,  large  numbers  of 
thin  walled  blood  vessels  being  present.  Metastasis  occurred  by  way  of  blood 
stream, 

Comir.ent.  Clinically  the  fibromata  can  be  removed  surgically  vrithout 
recurring.  They  usually  'shell  out'.  On  the  other  hand,  fibro sarcomata  are 
not  so  amenable  to  treatment,  since  recurrence  is  noticed  and  whenever 
metastases  are  present,  they  cannot  be  approached,  being  located  deep  in  the 
internal  organs. 

Tumors  of  the  fibrous  tissue  have  been  described  in  canines  (2,  4.,  4.0, 
Al,   5^,  103,  166,  205,  21S,  223,  234,  235),  bovines  (32,  75,  38,  103,  116,  181, 
182),  equines  (103,  182,  198,  205,  225,  235),  felines  {^8,   235)  and  ovines 
(103). 

Sargojld.  One  specimen  xrais  received  from  the  sheath  of  a  horse,  in  which, 
the  histological  structure  closely  resembled  those  described  by  Jackson  (103) 
under  "Equine  Sarcoids".  The  characteristic  clinical  features  of  this  tianor 
are:  tendency  to  multiple  occurrence,  often  rapid  growth  and  the  evidence 
that  these  tumors  are  transferred  from  one  part  of  the  body  to  another  by  con- 
tact. Their  sites  of  predilection  are  the  lover  portions  of  the  limbs,  the 
ey©  lids,  the  lips,  other  parts  of  the  skin  of  head  and  the  sheath  and  penis. 
The  gross  appearance  is  that  of  a  papilloma. 

Microscopically,  the  tumor  consisted  of  irregularly  arranged  bundles  of 
fibroblasts.  The  amount  of  collagenous  tissue  present  varied  and  sometimes 
could  be  confused  with  a  fibroma,   At  other  times,  the  tumor  was  so  cellular 
as  to  merit  the  term  'sarcoma'.  But  the  cells  never  shovred  anaplastic  changes. 


39 


viz.,  gross  irregialarities  of  nuclear  shape,  hyperchrcMnatosis  and  nuclear 
enlargement  beyond  the  degree  seen  in  non-neoplastic  fibroblasts.  Mitotic 
figures  were  observed,  Kumerous  budding  capillaries  were  also  observed. 
These  txsjiora  had  very  little  invasive  propensities  despite  the  fact  that  they 
were  not  encapsulated.  Hilongated  rete  pegs  of  the  epidermis  occurred. 

Continent.  These  tumors  have  been  designated  by  some  workers  as  granu- 
lomas or  sarcomas.  Gbranulonia  contains  fluid  or  cellular  exudate  and  may  not 
recur  after  excision  and  therefore  this  tucior  should  not  be  classified  as  a 
granuloma.  The  terc  sarcoTia  cannot  be  tenable  as  the  anaplastic  changes  noted 
in  the  sarconata  are  not  present  in  these  tumors,  l-ioreover,  metastases  which 
are  a  regular  feature  of  the  sarcoriata  are  seldom  found  in  those  tumors. 

There  may  be  infiltration  by  lymphocytes  and  eosinophils  but  the  latter 
is  not  to  such  a  degree  as  to  confuse  one  and  mislead  to  a  diagnosis  of 
*sunBer  sores*. 

These  tianors  cannot  be  classified  as  papillomata,  since  the  latter  are 
benign  and  have  a  distinct  and  diffeirent  structure  altogether. 

So  in  an  analogy  with  hiuaan  neoplasms,  this  tumor  is  designated  as  a 
Sarcoid  by  Jackson  (103),  which  is  to  mean  a  tumor  of  connective  tissue  \Tith 
limited  malignancy. 

It  may  be  observed  that  sarcoids  have  been  described  only  in  the  equines. 
Apart  from  Jackson,  Harmon  (87)  has  described  one  sarcoid  in  a  mule,  Olson 
(177)  in  t\K)   horses  and  Sastry  (205)  in  an   ass. 

Keloid.  One  case  of  a  keloid  from  the  leg  of  a  horse  was  received. 
Strictly  speaking  this  is  not  a  true  tvmor  but  an  over  growth  of  a  richly 
Tascularised  granulation  tissue,  usually  due  to  infection  of  an  injury.  In 
the  sections  seen  a  dense  collection  of  collagenous  tissue  vdth  a  few  adult 
fibroblasts  were  observed.  If  infection  was  not  present  this  could  be 
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confused  vdth  a  fibroma. 

Nasal  Polyps.  Of  the  six  equine  polyps  received,  only  three  were  exam- 
ined. Ihese  are  fibromata  affecting  the  nasal  passages  and  naso-pharynx ,  and 
arise  from  the  submucous  connective  tissue,  gradually  pushing  out  into  the 
lumen  of  the  nasal  passage.  They  were  smooth,  glistening  and  slimy  to  the 
touch.  On  section  polyps  were  found  to  consist  of  fibrous  tissue  essentially, 
which  was  rather  loose  and  oedema tous.   Infilti'ation  by  lymphocytes,  mono- 
cytes and  eosinophils  was  observed. 

Comment,  Because  of  the  oedemAtous  natiire  of  the  connective  tissue,  some 
of  these  tumors  may  be  erroneously  designated  as  myxo-fibromata.   Actually  no 
myxomatous  tissue  is  present,  and  so  shoiild  be  called  a  fibroma.   Chandrasek- 
haran  I^iair  and  Sastry  (32)  have  described  60  cases  of  nasal  polyps  in  cattle 
and  one  in  a  water  buffalo.   Kenny  (116)  found  two  nasal  polyps  in  bovines. 

Neurofibromata.  These  arise  from  the  lemocytes  and  fibroblasts  of  the 
collagenous  tissue  of  the  nerve  trunks  and  so  theoretically  can  occur  on  the 
course  of  any  nerve.   In  the  collection  under  review,  one  specimen  was 
received  from  a  horse. 

Microscopically,  the  tumor  consisted  of  long  and  spindle  cells  having 
oblong  or  oval  fat  nuclei,  which  had  fine  chromatin  and  single  nucleoli.  The 
cells  were  so  arranged,  side  by  side,  that  a  pallisade  arrangement  of  the 
nuclei  was  sometimes  seen.  But  most  commonly  the  cells  had  a  whorled  arrange- 
ment, which  was  very  characteristic. 

Comment.   Cutaneous  neurofibromatosis  as  seen  in  man,  called  Reckling- 
haussen*s  multiple  neurofibromatosis,  are  not  encountered  among  animals. 
Neurofibromata  have  been  recorded  in  canines  (166»205),  bovines  (32,  79,  92, 
103,  182),  equines  (205,  235)  and  felines  (235). 

JMyxoblastomata.  Seven  tumors  were  received  affecting  the  mucin 


a 


producing  connective  tissue.  Two  of  these  affecting  horses  were  malignant, 
while  the  rest  vere  benign.  The  ttanors  vere  seen  in  the  following  animals: 
Two  in  canines,  both  from  vagina,  two  in  bovines,  one  of  which  was  from  the 
ear  and  one  from  an  equine.  The  benign  tianors  were  not  available  for  study- 
here.  The  inalign€mt  tumor  studied  was  from  a  bay  gelding  12  to  15  years  of 
age,  and  was  admitted  to  the  hospital  12  days  previously  witJi  pronounced 
difficulty  in  breathing.  Hespiratior  took  place  through  the  mouth,   fl. 
bulging  of  the  right  side  of  the  face  v&s   observed  upon  necropsy,  Vhen  the 
tongue  was  removed  a  soft  granulona-like  mass  practically  filled  the  posteri- 
or part  of  the  right  side  of  the  nasal  cavity.  The  septum  was  torn  from  its 
attachment  "by  the  operation  and  compressed  by  pressure  of  the  tumor  mass  fr<Ma 
below.  There  was  also  a  round  mass  two  cms,  in  diairieter,  laterally  within 
about  two  inches  of  the  nasal  opening.  The  consistency  of  the  txanor  was 
somewhat  mucoid. 

Microscopically,  the  myxosarcoma  consisted  of  spindle  shaped  or  stellate 
cells  in  very  scant  basophilic  mucinous  matrix.  The  raiwin  when  present  ap- 
peared to  be  in  the  meshes  of  the  processes  of  the  stellate  cells.  Vo 
mitotic  figures  vere   seen  and  the  tumor  had  no  well  defined  capsule.  This 
tumor  showed  invasive  tendencies. 

Comment,  Tumors  of  the  mucin  producing  tissue  are  rare  and  few  authors 
have  recorded  them  among  domesticated  animals.  Jackson  (103)  has  recorded 
this  tumor  in  horses  and  sheep,  Mulligan  (166)  among  seven  dogs  and  Kenr^ 
(116)  and  Plummer  (182)  among  bovines. 

Lipomat^.  Lipoma  is  a  turgor  arising  from  fat  cells  and  their  supporting 
elements.  A  total  of  20  lipomata  were  received  from  anirrals  as  shown  in 
Table  5. 
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Table  5.   Ircidenoe  and  sites  of  origir  of  lipomata  among  doniesticated 

anicials. 


:  f^imber    :  tuirber    :  I 

Species  :  received !  examined  ; Location t  Number 

Canine       15        1        Lateral  and  dorsal  to  vagina  1 

Shoulder  1 

Anterior  to  mammary  gland  1 

Head  1 

Chest  1 

Bovine        U  1        Genital  tract  1 

Side  of  face  1 

Abdomen  1 

Equine        1        1        Abdomen  1 


Microscopically,  the  tissue  consisted  of  large  polyhedral  fat  cells  con- 
taining fat  (\d:ich  in  the  hemotoxylin  and  eosin  sections  appeared  as  vacuoles) 
with  a  shrunken  nucleus  thrust  to  a  side,   A  well  developed  capsule  vras  pres- 
ent and  a  generous  blood  supply  vas  seen. 

Coratient.  The  lipomata  are  usuallj'^  harmless  unless  they  are  situated  in 
or  near  important  organs,  vrtiich  is  very  rare.  These  nay  be  surgically  rer.oved 
without  any  recurrence. 

These  tumors  are  fairly  coEonon  and  have  been  recorded  among  canines  (4.0, 
88,  103,  166,  235),  bovines  (32,  103,  116,  234-),  equines  (103,  19^^),  felines 
(38)  and  ovines  (103), 

Edgson  (57)  has  described  the  condition  known  as  lipomatosis  in  vhich 
a  great  increase  in  fat  tissue  is  noticed,  especiailly  around  the  abdominal 
viscera.  He  thinks  the  condition  has  sor:e  genetical  connection. 

Chondroblastomata.  Chondroblastomata  coiiSist  principally  of  cartilage, 
the  cells  of  which  are  derived  fror.  undifferentiated  niesenchymal  cells.  Four 
benign  and  two  malignant  tumors  of  the  cartilage  were  received.  Two  of  the 
benign  tumors  were  found  in  dogs  and  the  others  in  sheep.  One  of  the  ovine 
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tumors  vas  not  examined.  Of  the  canine  tianors,  one  vas  found  involving  the 
vertebrae  and  the  other  v&b   found  in  the  frontal  sinus.  The  former  case  is 
described.  The  subject  was  a  German  shepherd  female  dog  10  years  of  age. 
The  animal  had  shown  a  posterior  vreakness  with  a  rounded  swelling  on  the 
back  for  three  years.  It  had  been  growing  rapidly  for  the  past  three  raonths. 
The  dog  was  destroyed  for  necropsy.  The  tumor  had  developed  over  the  third 
lumbar  vertebra.  The  neoplastic  process  had  apparently  extended  into  the 
spinal  canal.  No  metastasis  was  noticed. 

Microscopically,  typical  cartilage  cells  were  found  in  grouos  of  two  and 
more  in  a  basophilic  matrix  which  was  homogeneous.  The  tjinor  was  divided  into 
lobule-like  areas  by  strands  of  connective  tissue.  In  the  undifferentiated 
portions,  especially  at  the  periphery,  the  cells  appeared  spindle-shaped. 

One  of  the  two  chondrosarcoEiata  was  found  in  a  steer  and  the  other  in  a 
horse.  The  steer  \jas  a  two  year  old  and  had  a  history  of  an  injury  about  the 
head.  A  turcor  mass  was  found  filling  the  temporal  fossa.  It  did  not  seem  to 
involve  the  bone  nor  could  any  pressure  on  the  brain  be  detercjined.  There 
were  many  palpable  tumor  masses  in  the  lungs.  Kany  of  them  had  a  diarneter  of 
1/2  inch. 

The  equine  tumor  was  not  examined. 

J'icroscopically,  the  tumor  consisted  of  islands  of  hyaline  cartilage  in 
a  dense  fibrous  tissue.  The  cells  stained  a  deeply  bluish  color  and  showed 
signs  of  anaplasia.  They  were  huge  round  cells  with  a  vacuolated  round 
nucleus,  and  numerous  mitoses.  The  fibrous  connective  tissi^e  was  very  cellu- 
lar and  mitotic  figures  could  also  be  seen  in  these  cells.  In  some  areas 
fully  differentiated  adult  cartilage  was  observed  and  in  other  parts  spicules 
of  bone  were  seen,  numerous  thin  walled  blood  vessels  were  seen.  Small 
groups  of  neoplastic  cells  were  seen  to  invade  the  adjacent  tissue.  This  same 
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picture  was  observed  in  the  metastaatatic  nodules  in  the  lung  where-ln  the 
♦nodules'  were  encapsulated. 

Comment,  Cartilage  may  arise  fron  the  periosteal  fibrous  tissue  by 
gradual  transformation.  But  in  sone  situations,  it  may  arise  froir  ordinary 
fibrous  tissue, also  by  metaplasia  as  is  found  in  the  canine  auaiBary  tumors. 
Usually  tumors  of  the  cartilage  are  found  in  places  v^ere  normally  cartilag* 
is  found. 

Ghondroblastomata  are  considered  to  be  rare.  They  have  been  reported 
among  canines  {S5,  86,  166,  235),  bovines  (32,  103),  equines  (103),  felines 
(235)  and  ovines  (205,  235). 

Osteoblaetonata.  Normally  bone  arises  by  the  activity  of  osteoblasts 
which  are  modified  fibroblasts.  Hence,  bone  also  can  arise  from  fibrous 
tissue.  But  more  commonly,  these  tumors  arise  from  the  already  existing  bony 
tissue. 

Five  osteomata  of  horses  X'seve   received,  only  one  of  v^ich  was  examined. 
This  arose  from  the  interdental  space  and  measured  S  x  9  "<  6  cms. 

Microscopically,  the  osteoma  resembled  bone,  but  the  resemblance  was 
never  cosnplete.  In  the  decalcified  specimen,  the  section  appeared  as  a  honso- 
geneous  mass  of  acidophilic  material  with  osteoblasts  strewn  in.  The  concen- 
tric lamellae  could  be  seen  but  the  finer  details  like  canaliculi  and 
haversian  canals  could  not  be  identified. 

Of  the  13  osteosarcoroata  received,  eight  vrere  found  in  canines,  one  in 
a  bovine  and  four  in  equines.  One  canine  tumor  and  all  the  equine  tumors 
were  not  examined.  The  sites  of  origin  of  these  tumors  are  shown  in  Table  6, 

Osteosarcomata  are  highly  malignant,  widespread  metastases  taking  place. 
A  bovine  and  a  canine  case  are  described  as  exeuaples. 

(i)  A  seven  year  old  Hereford  cow  was  presented  to  the  clinic  for 


-45 


Table  6.  Sites  of  origin  of  the  osteosarcoiaata  among  different  animals. 


Species 

!       Location 

:  Number  : 

Remarks 

Canine 

Ulna  and  radius 
Stifle 

1 
1 

Metastases  into  lungs 

Bovine 

Scapular  region 

1 

Metastases  into  lungs 

Equine 

Sinus 
Kouth 

1 
1 

lameness  that  had  persisted  for  a  year.   An  enlargement  of  the  right  scapular 
region  vras   noticed  with  a  growth  that  vrcighed  32,24.  lbs.  Temperature  and 
pulse  were  normal.  Necropsy  exanination  revealed  considerable  edema  medial 
to  the  scapula  in  the  right  thoracic  Thrall.  Thirty  nodules  with  commencing 
calcification  were  found  in  the  lungs,  the  largest  being  one  inch  in  diameter. 

(ii)  The  subject  was  a  three  year  old  blacii  Labrador  retriever.  The 
dog  was  lame  \^en  brought  to  the  clinic.   A  diagnosis  of  prostatitis  i-dth 
accompanying  arthritis  of  the  right  coxofemoral  articulation  xms  made.  Two 
months  later,  a  sivelling  of  the  right  stifle  joint  ira.s  seen.  Fluoroscopic 
exanination  revealed  a  hematoma,  '.'Ithin  another  month,  the  tumor  xms  growing 
rapidly.  X-ray  revealed  an  osteogenic  sarcoma.  The  leg  was  amputated  at  the 
middle  of  the  femur.  Material  from  this  tissue  revealed  an  osteogenic 
sarcoma. 

Following  amputation,  the  dog  recovered  and  appeared  in  excellent  health. 
Exactly  three  months  after  amputation,  difficulty  in  breathing  vras  noticed, 
A  diagnosis  of  bronchitis  and  broncho-pneumonia  was  made.  Three  weeks  later, 
the  dog  returned  in  very  poor  health  \rith   tachycardia  and  pyrexia,  marked 
emaciation,  edema  of  extremities  and  dyspnea.  The  animal  ^^s  destroyed.  On 
necropsy,  24.  cutaneous  tumors  varying  in  size  from  one  fourth  to  one  inch  in 
diameter  were  found  distributed  all  over  the  body.   Several  of  the  larger 


46 


ones  were  located  along  the  thoracic  vertebrae.  The  lungs  were  literally- 
riddled  with  nodules  and  masses  of  neoplastic  tissiie.  There  were  no  visible 
tumors  in  the  liver.  The  kidneys  had  a  few  nodules.  The  amputation  stump 
shoved  no  neoplastic  growth  and  had  healed  normally. 

Microscopically,  the  sections  of  osteogenic  sarcoiua  were  very  cellular 
with  numerous  osteoblasts  which  were  spindle  or  ovoid  or  polyhedral  with 
hyperchromatic  nuclei  and  single  nucleoli.  Nxmerous  mitotic  figures  were 
seen.  Spicules  of  bone  were  observed  here  and  there.  The  osteoblasts  were 
arranged  in  wavy  bundles.  Numerous  thin  walled  blood  vessels  were  observed. 
The  tumor  cells  were  highly  invasive  and  actual  invasion  of  the  adjacent 
tissue  was  noticed. 

In  the  metastases,  the  tumors  were  capsulated,  v^ich  had  the  same  his- 
tology described  above. 

Ccnment,  It  is  not  difficult  to  diagnose  the  tianors  of  the  bone,  especial- 
ly by  the  aid  of  x-rays.  One  should,  however,  be  careful  to  distinguish  be- 
tween exostoses  and  true  tumors,  the  former  occurring  usiially  as  a  result  of 
inflammation.  Osteogenic  sarcomata  are  very  painfid  and  hence  the  lairicness. 

Osteoblastomata  have  been  reported  in  canines  (39,  4.0,  41,  166,  175, 
215,  219,  23^,  235),  bovines  (83,  103),  equines  (70,  78,  198)  and  ovines 
(103). 

psteoclastomata.  These  tumors  are  sometimes  described  as  giant-cell 
tumors,  and  are  considered  to  arise  from  the  osteoclasts  of  the  bones. 

One  osteoclastc»aia  from  the  lower  jaw  of  an  eleven  year  old  dog  was 
received. 

Microscopically,  this  tumor  consisted  of  nimierous  osteoclasts  in  a 
fibrous  tissue-like-strojTia,  The  osteoclasts  resembled  the  foreign  body  giant 
cells  in  structure,  Mitotic  figures  were  not  seen  among  the  osteoclasts  but 
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vere   found  in  the  surrounding  osteoblasts.  The  fibrous  tissue  in  many  ports 
showed  hyaline  changes.  The  osteoclasts  were  of  different  sizes  and  shapes. 

Cotmnent,  Some  authors  doubt  if  this  is  a  time  tuiEor  or  only  an  inflam- 
matory reaction.  The  absence  of  foreign  material  distinguishes  the  txanor 
frcan  the  latter  condition, 

Nielson  (172)  has  described  an  extraskeletal  giant  cell  tvaaor  in  a  cat. 

Le j  'ripyoblastomata.  These  are  tumors  arising  frocn   the  smooth  muscle 
fibers.  Ten  tumors  of  the  sniooth  nuscle  tissue  were  received,  six  being 
benign  and  the  rest  malignant.  The  incidence  and  sites  of  origin  of  these 
tmrors  are  shown  In  Table  7. 

Table  7.  Incidence  and  sites  of  origin  of  lelomyoblastomata  among  anlrcals. 


Species 

:     Location     : 

Dumber  : 

Remarks 

Canine 

AbdOTilnal 

Fead 

Rectum 

cavity 

Benign 

Malignant 

Malignant  -  not  examined 

Bovine 

Sphincter 

Vagina 

Heart 

anl 

Fenlgn 

Benign  (3  1/2  lbs.)  -  not  examined 

Malignant 

Equine 

Eso|diagus 
Uterus 

Benign 
Benign 

Porcine 

Rectum 

Benign  -  not  examined 

Ovine 

Rimien 

Malignant  -  metastases  into  liver 

Microscopically,  the  benign  leicxnyoffia  consisted  of  bundles  of  muscle 
fibers  separated  by  strands  of  fibrous  connective  tissue  in  which  plentiful 
blood  supply  was  found.  The  neoplastic  cells  were  usually  elongated,  spindle 
shaped  but  plump  and  short  cells  were  also  observed.  The  cytoplasm  was 
acidophilic  and  plump  ovoid  nuclei  with  rounded  ends  having  a  filamentous 
heaogttneous  chjronatin  and  small  round  or  rod  shaped  basophilic  nucleoli. 


Among  these  cells  a  few  fibroblasts  could  also  be  seen,  At  the  periphery  of 
the  tumor  the  neoplastic  muscle  cells  merged  imperceptably  vith  the  normal 
tissue. 

In  the  malignant  forms,  the  cells  v;ere  anaplastic  and  were  more  numerous, 
plmsper,  shorter  vith  larger  and  thicker  nuclei.  Numerous  mitotic  figures 
were  seen.  The  cytoplasm  was  basophilic.  These  cells  were  very  highly 
invasive,  and  tuicor  giant  cells  \fere   frequently  seen.  Thin  walled  blood 
vessels  were  present, 

Comr^ent,  Usually  these  tumors  are  situated  in  the  interior  of  the  body 
and  so  surgical  intervention  is  not  very  successful.  The  malignant  forms 
give  rise  to  metastases  with  fatal  results,  Leiomyoblastonata  are  not  rare, 
these  having  been  recorded  among  canines  (41»  103,  166,  223,  235) »  bovines 
(32,  33)  and  ovines  (103). 

Rhabdomyoblastorrata,  Hhabdomyoblastoma  is  a  tianor  arising  from  the 
striated  muscle  fibers.  Only  one  benign  tumor  of  the  striated  muscle  was  re- 
ceived. This  vrais  from   the  tongue  of  a  horse.  The  subject  was  a  six  year  old 
mare.  The  neoplasm  was  removed  surgically, 

Kicroscopically,  the  tumor  consisted  of  bundles  of  striated  muscle  cells, 
disposed  of  in  different  directions,  No  mitotic  figures  were  seer.  Fibrous 
tissue  stroma  was  limited  to  the  septa  dividing  the  bundles, 

Coannient,  Rhabdomycmjata  are  one  of  the  rarer  tumors,  V'orley  and  Gorhaa 
(237)  have  described  a  rhabdomyosarcoma  on  the  left  stifle  Joint  of  an  eight 
year  old  male  English  setter. 

Mixed  Tumors,  Tumors  consisting  of  two  types  of  mesenchymal  tissues 
are  frequently  encountered,  'Jhen  the  potentialities  of  the  fibroblasts  for 
proliferation  and  metaplastic  changes  are  taken  into  account,  it  is  not  dif- 
ficult to  understand  the  reason  for  the  occurrence  of  tumors  like  fibro- 
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chondroma,  f ibromyxoma ,  etc. 

The  follovdng  mixed  tumors  vere  received  in  this  laboratory: 

Table  B,  Types  of  mixed  ttmiors  received  td.th  hosts  and  locations. 


Type  of  tumor     :  Number   t   Host 


Location 


Fibrochondroma 
Fibrolipoaa 

Osteofibroma 


1 
1 

1 
1 


Canine 

Canine 
Porcine 

Bovine 
Equine 


Anterior  portion  of  mandible 


Of  these  only  the  bovine  tumor  vras  examined. 


The  bovine  tumor  vas  obtained  from  the  mandible  of  an  emaciated,  long 
horned  Texas  steer  of  uncertain  age.  It  measured  S  1/2  x  6  x  5  inches  and 
veighed  3850  gms.  The  tumor  was  removed  surgically  but  the  animal  died, 

Microscopically,  these  mixed  tumors  had  simple  structiare  having  both  the 
fibrous  connective  tissue  as  well  as  a  second  tissue,  viz.,  cartilage,  fat, 
or  bone.  The  relative  amounts  of  the  two  tissues  varied  from  specimen  to 
sjjecimen. 

Usually  these  tumors  are  single  and  do  not  recur  after  removal, 

AnfTJCTnata.  Angiomata  may  be  hemangiomata,  when  they  are  formed  of  the 
blood  vascular  endothelium  or  lymphangiomata  when  they  consist  of  txanors 
formed  of  lymph  vascular  endothelium. 

Six  hemangiomata  and  one  lymphangioma  were  received.  The  incidence  and 
location  of  the  former  are  shown  in  Table  9. 

Th«  porcine  tumor  measured  about  four  inches  in  diameter,  dark  in  color 
and  rather  soft  in  consistency  -i^en  removed  from  the  uterus  of  a  three  year 
old  sow.  The  attachment  had  completely  obliterated  the  ovary.  During  the 
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last  four  months  of  its  life  an  ascites  had  developed  which  amounted  to  15 
gallons  of  fluid. 

Table  9.  Incidence  and  location  of  hemangianata  among  aniiaala. 


Species 


Location 


:  Nianber  : 


Remarks 


Canine 

Subcut-aneous  tissue 
Subcutaneous  tissue 
Hind  limb 

1 
1 
1 

Benign  -  cavernous 
Benign  -  not  examined 
Benign  -  not  examined 

Bovine 

Liver 

1 

Benign  -  not  examined 

Equine 

Thoracic  cavity 

1 

Malignant 

Pbrcine 

Uterus 

1 

Benign  -  cavernous 

Microscopically,  the  cavernous  hemangioma  consisted  of  cavities,  lined 
by  endothelium,  mostly  containing  red  blood  cells.  The  endothelial  cells 
sometimes  proliferated  as  to  completely  fill  the  cavity.  The  cells  vere  oval 
or  polyhedral.  Sometimes  they  wore  flattened  or  spindle  shaped.  The  cyto- 
plasm vas  clear  or  slightly  basophilic.  Nuclei  -were  large  and  oval  and  con- 
tained fine  chromatin,  f Mitotic  figures  were  numerous. 

The  malignant  hemangioendothelicana,  also  called  angiosarcoma,  occunring 
in  the  horse,  completely  filled  the  thoracic  inlet  and  extended  into  the 
mediastinum.  It  surrounded  the  trachea,  the  bifurcation  of  the  aorta  and 
musculature  of  the  heart.  Granular  tumor  masses  were  developing  over  the 
pericardium,  apparently  spreading  through  the  lymphatics. 

Microscopically,  the  tianor  consisted  of  small  nodules  scattered  in  the 
lung,  without  a  definite  capsule.  The  cells  were  In  solid  masses  and  very 
anaplastic,  polyhedral  with  large  vesicular  rounded  nuclei.  The  cytoplasm 
vrats  acidophilic  and  in  some  places  also  basophilic.  Two  nucleoli  were  ob- 
served. I^Iumerous  mitotic  figures  were  seen.  Many  thin  \«lled  blood 
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capillaries  vere  found  throughout  the  tiacor  and  in  oom©  places  the  turgor 
cells  themselven  appeared  to  line  blood  vessels. 

Cooasent.  Tlie  bovine  liver  ia  considered  to  be  prone  to  the  formation 
of  telangectasis  or  ariglcMr.atosis  or  cavernous  angioma.  This  condition  some- 
tiffies  ends  fatally  due  to  rupture  of  the  liver  ani  corseqiaent  internal 
haeicorrhage* 

If  superficial,  the  benign  variety  can  be  removed.  But  haemorrhages 
«ay  be  excessive  and  soi»etiiaes  difficult  to  control.  The  an?»iosarcoaja  ia 
highly  malignant,  nietastases  occurring  due  to  the  great  intimacy  of  the 
tumor  cells  and  the  blood  vascular  system. 

Tumors  of  blood  vascular  spaces  have  be«n  reported  among  canines  (40, 
60,  88,  103,  136,  151,  166,  132,  1S3,  1S8,  235),  bovines  (24,  32,  103), 
equines  (103,  203),  poroines  (103),  felines  (8S,  182)  and  ovinos  (50,  103). 

The  lymphangioma  vas  obtadned  from  the  uterus  of  a  BMre  and  consisted  of 
lymph  spaces  or  cavities  lined  by  endothelium.  These  spaces  contained  lymph. 
Tliese  tumors  are  extremely  rare  in  animals  and  very  few  references  are  found. 
Among  canines  (!?8,  166)  and  a  porcine  (132)  this  tiimor  Mas   recoinied, 

^■othelioinatfi.  Mesothelioblaatonia  is  ccsoposed  of  cells  of  varied 
potentialities,  the  precursors  of  \«;hlch  are  derived  from  the  mosodermal 
elements  lining  the  primitive  coelanic  cavity.  These  cells  cover  the  sur- 
faces of  all  serous  membranes  (66).  Of  the  three  tumors  received  frcan 
equines,  one,  found  in  the  thoracic  cavity,  was  examined , 

Hiorosoopioally,  the  tijanor  consisted  of  cells,  resemblir^  epithelial 
colls,  which  were  arranged  in  alveolar  or  gland  like  formation.  These 
alveoli  had  no  basement  membrane  but  the  cells  of  the  two  adjacent  alveoli 
appeared  to  touch  each  other.  The  cells  had  acido|;^ilic  granular  cytoplasm 
and  a  big  vesicular  nucleus  with  fine  chromatin.  Mitotic  figures  viere  seen 
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In  «iaall  nimbers.  T^umerous  blood  capillaries  traversed  within  the  tumor  mass. 
The  cells  were  invasive.  Fibrous  tissue  strona  was  scanty.  Large  nurbers  of 
eosinophils  vere  present.  In  soTsie  areas  large  sheets  of  cells  were  seen, 
resembling  a  carcinorcatous  arrangement. 

Infection  in  scxae  parts  was  evident  vdth  necrosis  and  leucocytic  infil- 
tration, 

Conmient.  Mesothelial  cells  derived  fron  the  mesoderm  are  multipotent 
and  can  be  converted  into  fibroblasts.  So  in  sane  tumors  a  great  increase 
in  this  type  of  tissue  occurs  and  may  so  predominate  as  to  be  called  a 
sarcoma.  In  some  other  cases  because  of  the  epithelial  nature  of  the  cells 
lining  the  serous  cavities  a  carcinomatous  appearance  is  obtained. 

Kesothelioblastomata  have  been  recorded  in  canines  (192),  bovine s  (103, 
113,  131)  araJ  equines  (103).  Jackson  (103)  has  given  an  excellent 
description  of  >:eritoneal,  pericardial  and  pleural  mesotheliomata. 

Hemangi opericytoroata .  These  eire  tumorf;  originating  from  the  pericjiies 
of  Zimmerman,  ^^ich  are  the  adventitial  cells  of  the  blood  vessels. 

Formerly  these  tumors  were  diagnosed  as  neurofibroma,  neurofibrosarcoma, 
neurilemraoma,  fibronia,  fibrosarcon.a,  hranangioendothelioma ,  leiorcyouia  or 
leiomyosarcoma. 

Four  tumors  coming  under  this  category  were  received,  all  from  dogs. 
One  case  was  in  the  tibial  region  and  another  on  the  right  ccmanissiire  of  the 
mouth. 

>'icroscopically,  the  cells  com.nrising  the  tumor  vrere  characteristically 
arranged  around  the  lumina  of  small  blood  vessels.  These  were  either  small 
arterioles  or  even  closed  capillaries.  In  most  cases,  the  cells  were  con- 
centrically laminated  around  vascular  spaces  lined  by  endothelium  and  had  a 
characteristic  'finger  print'  appearance. 
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The  type  cell  vas  spindle  shaped,  but  with  an  ovoid  nucleus  having 
heavy  coarsely  granular  nuclear  meF.brane  and  a  finely-meshed  loose  chromatin. 
Mitotic  figures  varied  in  different  tumors,  numerous  in  one  and  not  so 
frequent  in  another. 

Another  significant  feature  about  the  rwoplasm  was  the  intimate  associ- 
ation betvieen  the  cells  and  the  vascular  spaces  -  in  fact  the  relationship 
vaa  so  inticiate  as  though  one  could  not  exist  vrithout  the  other. 

In  sOTie  parts  of  the  tumor,  the  lumina  of  the  vessels  were  obliterated 
due  to  sclerosis.  Such  areas  were  prone  to  calcium  deposition.  Silver 
impregnation  method  of  Foot  (72)  had  clearly  demarcated  the  reticular  fibers 
around  the  vessels  against  the  tumor  cells. 

Comitient.  This  neoplasm  is  identified  by  two  cardinal  features: 

(i)  The  'finger  print'  arrangement  and  (ii)  the  intimate  relationship 
between  the  cells  and  blood  vessels.  Such  a  relationship  is  not  seen  in 
other  tumors  resembling  pericytoma.  In  this  tnmor  the  cells  proliferate 
around  a  blood  vessel  while  in  an  endothelioma  the  cells  proliferate  inside 
the  blood  vessel. 

Pericytomata  are  situated  mostly  subcutaneously  and  are  not  very  malig- 
nant. Recurrence  is  noticed  in  a  small  percentage  of  cases.  Metastases  do 
not  occur. 

Pericytomata  have  been  described  only  in  dogs  (169,  24-0), 

Kas t ocyt omata .  Tumors  conposed  of  mast  cells  are  found  mostly  in  dogs. 
Fifteen  tumors  were  received  from  dogs.  All  the  tumors  had  subcutaneous 
location  and  the  sites  of  some  of  them   were:  thigh,  cheek,  mammary  region, 
gluteal  region  and  vulva. 

Microscopically,  the  size  and  shape  of  the  cells  varied  according  to 
their  stage  of  development.  In  more  mature  forms,  the  cells  were  rounded. 
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with  faint  granular  acidophilic  cytoplasm  and  a  relatively  small  rounded 
nucleus.  A  distinct  perinuclear  membrane  was  observed.  In  iranature  or  ana- 
plastic forms,  these  cells  were  polyhedral,  or  even  angular  with  a  faintly 
basophilic  cytoplasm  and  a  relatively  large  nucleus  Tvhieh  appeared  to  be 
vesicular.  In  the  mature  cells  large  basophilic  granules  were  seen  while 
these  were  usually  absent  in  the  anaplastic  type  of  cells.  Fitotio  figures 
were  not  seen  in  the  tumors  under  study.  Rarely  blnucleate  giarit  cell-like 
cells  were  encountered. 

The  neoplastic  cells  were  clustered  together  and  were  seen  to  invade 
the  adjacent  tissue.  Eosinophils  and  lymphocytes  were  observed  in  large 
numbers.  Hyaline  changes  around  the  blood  vessels  were  noticed  occasionally. 
The  fibrous  tissue  stroma  was  plentiful  and  in  some  tianors  so  great  that  one 
\jas  tempted  to  call  it  a  fibroma. 

The  granules  were  well  delineated  by  staining  with  Giemsa's  stain  or, 
Toliidine  blue.  The  granules  in  one  gave  a  positive  periodic-acid-Schiff 
reaction, 

COTsaert,  Mast  cells  are  found  normally  in  the  connective  tissue  and 
are  particularly  nxmaerous  around  small  blood  vessels  of  the  liver.  Though 
mitotic  figures  may  not  be  present,  these  tumors  are  considered  to  be  "always 
cancerous"  (166).  Itiere  may  be  multiple  tumors  and  rarely  metastases,  one 
such  case  being  described  here.  The  subject  was  a  small  female  dog  having  a 
tumor  about  1  lA  ii^clTi  in  diameter  on  the  inner  gluteal  region.  There  were 
quite  a  number  of  small  (2  to  4  mm. )  red ,  iraised  nodules  on  the  surface  of 
the  spleen,  several  nale  areas  on  the  pancreas  and  one  reddish  pale  area  on 
the  boilers  of  the  lung.  These  tumors  had  the  same  structure  as  the  masto- 
cytoma. 

Hast  cell  tumors  are  almost  always  subcutaneous  in  location  and  are 
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white  in  color  and  fairly  hard  in  consistency,  Mastocytomata  are  sometimes 
confused  TJith  veneral  sarcomata.   In  the  former  the  cells  are  less  uniform 
in  size  and  shape  vMle  the  nuclei  are  more  deeply  staining  in  the  cells  of 
the  latter.  Mastocytoma  may  also  be  mistaken  for  malignant  lymphoma.  But 
the  nuclei  of  the  cells  of  the  latter  are  more  loose  and  stain  less  densely 
than  those  of  the  former.  The  presence  of  the  basophilic  granules  in  the 
cytoplasm  brought  out  by  special  stains, of  coirrse, helps  in  the  correct 
diagnosis. 

These  tumors  have  been  found  to  secrete  heparin  (30)  and  it  is  also 
suggested  that  the  heparin  secreted  into  the  tissues  becomes  hyaluronic 
acid  (191). 

Cortisone  injection  caused  a  rapid  regression  of  multiple  mast  cell 
tumors  (17)  but  the  timiors  recurred  after  the  cortisone  was  discontinued 
(28). 

1-te.st  cell  tumors  have  been  reported  in  canines  (12,  30,  4-0,  4-1,  ^3, 
163,  166,  173,  235),  bovlnes  (83)  and  felines  (168), 

Tumors  of  Haemopoietic  Tissues 

Lymphocytomata.  Next  to  the  squammous-cell  carcinoma,  tumors  of  the 
lymphoid  elements  are  the  most  frequently  occurring  neoplasms  in  the  domesti- 
cated animals.  Lymphoblastomata  have  been  described  under  diverse  names  by 
different  authors,  viz.,  lymphadenoma,  pseudoleukemia,  lymphoma,  leukemia, 
lymphocytona,  alveolar  sarcoma,  lymphosarcomatosis,  round-cell  sarcoma, 
lymphatic  leukemia,  lymphosarcoma,  Hodgkin*s  disease  and  malignant  lymphoma. 
But  essentially  the  disease  process  is  the  same  in  all  these  conditions,  viz., 
a  malignant  neoplastic  proliferation  of  the  lymphoid  tissue.  As  such,  nothing 
is  gained  by  calling  the  same  tumor  by  different  names  simply  because  the 
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stage  of  anaplasia  or  differentiation  varies  in  different  tumors.  So  Feldman 
(66)  calls  these  tumors  lymph ocytomata,  supported  by  Thompson  and  Roderick 
(231),  v*)o  observe  that  ' lymph ocytoma  seems  to  be  the  most  aporopriate  desig- 
nation*. Dut  Willis  (235)  calls  these  tuKors  lymphosarcowa,  %Aich  is  also 
supported  by  Kulligan  (166).  In  these  stiadies,  the  name  lymphocj'toiria  is 
adopted. 

LymphocytoEia  is  one  of  the  most  malignant  neoplasms.  Mo  tissue  is 
immune  against  this  tumor  and  metastasis  is  usually  widespread.  Sometimes 
the  vhole  body  is  riddled  with  these  tumors  as  exemplified  hy  a  case 
described  belou.  These  ticnorn  appear  to  have  a  multicentric  origin  in  dif- 
ferent leukopoietic  organs.  Hence  the  condition  seen  in  lymph  nodes  and 
spleen  does  not  denote  metastases  but  a  simultaneous  independent  neoplastic 
change  of  the  tissue  elements  of  these  organs. 

Tumors  consisting  of  the  neoplastic  cells  are  seen  in  different  organs 
as  white  soft  nodules. 

Blood  nicture  may  or  may  not  be  abnormal  depending  upon  whether  the 
condition  is  leukemic  or  aleukemic.  In  the  former  the  total  v^iite  cell  count 
is  abnormally  high,  of  v*iich  90  to  95  per  cent  are  cells  of  the  lymphocytic 
series.  Bone  marrow  shows  infiltration  id-tb  these  cells  with  myelophthisic 
ax»mia  supervening. 

One  hundred  forty  nine  lymphocj'tomata  (i.e.,  21, 3f  of  all  tumors)  were 
received  in  this  laboratory  and  the  details  are  shown  in  Table  10, 

The  following  case  illustrates  the  extent  of  metastasis  that  one  could 
find  in  this  condition.  The  subject  v;as  a  12  year  old  Phorthorn  milking  cow. 
On  admission  to  the  clinic,  a  marked  swelling  of  the  ventral  side  of  the  body 
wall  \ms   observed  extending  from  the  udder  to  and  including  the  brisket. 
The  Bupraoammary  lymphnode  was  enlarged  about  six  to  eight  times  and  a 
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Table  10. 

Incidence  of 
location  of 

lyrjnhocytoma 
some  of  them, 

among  different  animals,  tog< 

> 

ether  T.dth 

Species 

:  r^umber 
;  received 

:  Ntffiiber 
:  exaTr^ned 

: 

!        Location 

t 

X   Number 

Canine 

U 

33 

youth 
Foot 

tar 
Skin 

Liver,  splocn,  lungs, 
lymph  glemds 

1 
2 
1 
1 

10 

Bovine 

70 

24 

Skin 
Brain 
Abdomen 
Rectum 
Lymphnode 

Uterus,  cervix,  vagina 
Kesentary 

Extensive  involvement 
of  body 

2 
1 
1 
1 
1 
1 
1 

1 

Equine 

6 

2 

Liver 

Ganthus  of  eye 

1 
1 

Porcine 

22 

11 

Liver  and  viscera 
Cranial  cavity 
Kidney  and  bladder 

9 
1 
1 

T^eline 

4 

1 

Liver 

Kidney 

Spleen  (ruptured) 

1 

I 
1 

Ovine 

3 

1 

Lymphnode 

1 

Tot^T 

U9 

necrotic  portion  of  it  had  broken  through  on  the  posterior  aspect  of  the 
udder.  The  prefemoral  lyxaph  nodes  vere  enlarged  four  to  six  tiTtjes,  The 
animal  vas  nonnally  alert  and  had  a  good  appetite.  She  showed  sone  difficul- 
ty in  walking  apparently  because  of  the  swelling. 

The  owner  stated  that  although  the  cow  had  always  had  a  large  udder  and 
had  been  an  exceptionally  good  milker,  the  udder  had  appeared  to  be  getting 
larger  during?  the  previous  six  weeks.  The  other  swellings  had  appeared 
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dvring   the  previous  two  weeks. 

The  follovdnf:  blood  picture  was  noticed  on  admission: 

Erythrocytes  4., 750, 000  per  cmi* 

leucocytes  73,500  per  cmm. 

Haemoglobin  7,5  per  cent 

Lymphocytes  90   ner  cent 

Stabs  4   '^r  cent 

Segraentors  6   per  cent 

Based  on  the  symptoms  and  blood  picture  a  diagnosis  of  IjTOphocytoma  was 
made. 

Urine  had  a  low  sn.  gr.  -  1013  -,  a  positive  test  for  albumin  and  pus 
cells. 

At  necropsy  the  carcass  was  in  a  fairly  well  nourished  state.  The  swell- 
ing on  the  ventral  body-wall  was  fibrino-edematous  mass  and  there  appeared  to 
be  soTTte  cellular  infiltration.  The  udder  tissue  appeared  to  be  normal  but 
the  supramamirary  lymph  node  was  greatly  enlarged,  congested  and  half  of  it 
was  necrotic. 

The  left  external  pudic  artery  and  several  of  its  satellite  veins  were 
enclosed  in  a  mass  of  infiltrated  tissue  which  was  about  2^1  inch  in  cross 
section  and  six  to  eight  inches  long.  The  veins  were  cor.oletely  occluded  by 
thrombi. 

Scattered  over  the  wall  of  the  rumen  and  in  the  wall  of  the  intestine, 
throughout  its  length,  were  small  disc-like  patches  of  infiltrated  tissue.  On 
the  greater  curvature  of  the  omasum  there  v&b   a  long  mass  of  infiltrated 
tissue  about  1  ><  3  inches  in  cross  section  and  about  12  to  14^  inches  in 
length.  The  right  kidney  appeared  normal  but  in  the  left  the  cortex  of  many 
lobules  aoneared  to  be  infiltrated.  The  external  ileac  lymphnodes  were 
greatly  enlarged.  The  abdominal  muscles  near  their  origin  were  grayish-white 
in  color  sugj^esting  cellulco*  infiltration. 

The  heart  showed  a  few  nodules  of  cellular  infiltration  and  a  consider- 
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able  amount  of  diffuse  pinkish  grey  infiltration  throughout  the  myocardium. 
There  was  also  a  limited  patchy  diffuse  infiltration  on  the  costal  oleura  and 
a  slight  yellowish  discoloration  of  the  sheathing  of  the  brachial  nerves. 

Microscopically,  the  type  cell  may  vary  depending  on  its  differentiation. 
In  the  highly  differentiated  tumors,  the  cell  was  irregularly  spherical,  with 
a  narrow  zone  of  non-granular  cytoplasro,  xAich  was  basoDhilic  with  a  slightly 
eccentrically  situated  nucleus.  The  nucleus  formed  the  tfulk  of  the  coll  and 
vfts  intensely  basophilic,  dark  staining  and  had  coarse  chromatin.  Nucleoli 
were  not  easily  seen.  Numerous  mitotic  figures  in  different  phases  irere 
present. 

In  the  more  rapidly  growing  tumors  with  greater  anaplasia,  cells  were 
large,  polyhedral  with  a  large  nucleus,  vAich  showed  a  vesicular  type  of 
loose  chranatin.  The  cytoplasm  was  intensely  blue.  The  nucleus  was  rounded 
or  ovoid, 

Stroma  was  scanty  and  blood  vessels  few.  The  blood  appeared  to  lie  in 
direct  contact  with  the  cells. 

In  the  lymph  nodes,  the  lyphatic  tissue  vjas  replr^ced  by  the  neoplastic 
cells  and  the  reticulum  cells,  to  some  extent,  showed  proliferation.  In  the 
liver,  infiltration  \^s  nodular  or  it  was  a  microscopically  generalised  con- 
dition. The  Infiltration  was  first  noticed  around  the  portal  triads.  The 
parenchyma  was  slowly  replaced  and  the  remaining  hepatic  cells  showed  fatty 
degeneration  and  even  necrosis. 

In  the  snleen,  the  splenic  tissue  was  replaced  by  the  neoplastic  cells. 
The  Malphighian  corpuscles  disappeared  or  appeared  enlarged.  In  the  kidney, 
the  infiltration  was  interstitial  in  the  early  stages.  The  tubules  v/er© 
crotded  and  showed  varying  stages  of  degeneration  and  atrophy.  In  sor.e 
places,  frank  nodules  were  seen.  In  the  musculature  and  the  heart,  the  cells 
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infiltrated  between  the  muscle  fibers,  which  became  atrophied,  fragmented 
and  destroyed.   In  the  stomach  emd  intestines,  the  infiltration  was  at  first 
subnucous,  slowly  infiltrating  the  muscular  coat  below  and  the  mucosa  above. 
In  the  nerves,  the  cells  accuir.ulated  between  the  neurofibrils,  separating 
them  widely.  In  the  brain,  focal  nodular  accumulations  was  observed  with 
destruction  of  the  neurons. 

The  blood  in  the  leukemic  condition  showed  leucocytosis  with  lympho- 
cytosis and  secondary  anemia.  Depending  upon  the  maturity  of  the  cell,  th« 
lyphocytes  may  be  either  of  the  amall  lyjdiocyte  variety  or  may  be  large 
lymphoblastic.  These  had,  a  large  cellular  body,  with  an  intensely  bluish 
staining  non-grantilar  cytoplasm  and  a  large  bluish  slightly  vesicular  (loose) 
nucleus,  which  was  round  and  eccentrically  placed, 

Reticulum->cel!^  SarcoKf.  In  some  instances,  the  cells  may  be  very  un- 
differentiated and  designated  as  reticulum-cell  'sarcoma*.  These  were 
large,  ovoid  cells  with  delicate  vesicular  nuclei  and  pale  cytoplasm.  These 
resembled  epithelixac  and  sonetin^es  mistaken  for  metastatic  carcinoma.  One  of 
the  canine  lymphocytomata  was  of  this  type. 

Comment,  The  figures  quoted  above  support  the  statement  of  Feldman  (66) 
"without  question  this  disease  is  most  ccsranon  in  the  bovine  species,  the 
horse  is  rarely  affected. "  That  a  genetical  factor  is  probably  involved  was 
suggested  (224.).  The  tumors  are  rot  infectious  or  contagious  (122,  224,). 
Trealanent  with  synthetic  estrogens  had  given  some  encouraging  results  in 
dogs  (50). 

Some  oncologists  doubt  the  neoplastic  nature  of  lymphocytoaa.  They 
contend  that  it  is  meirely  a  hyperplastic  condition  of  the  lymphoid  tissue. 
But  the  high  degree  of  anaplasia,  nimerous  mitoses  and  the  widespread  metas- 
tases and  the  extreme  degree  of  infiltration  and  destruction  wrought  by  the 
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cells  In  these  timiors  suggest  that  the  process  ia  neoplastic  and  not  a  mere 
hyperplasia. 

Englebreth-Holm  (59)  has  given  an  excellent  reviev  of  the  leukemias  - 
natiiral  and  experimental  -  in  animals. 

As  the  condition  is  very  coramon,  it  has  been  recorded  by  many  workers 
among  canines  (3,  19,  26,  35,  4-1,  103,  118,  13^3,  166,  234),  bovines  (25,  32, 
65,  80,  38,  103,  103,  181,  182),  equines  (43,  88,  1^9,  200),  porcines  (11, 
23,  91,  117,  132),  felines  (38,  88,  94,  168,  174)  and  ovines  (88,  103,  235). 

Heticulum-cell  sarcoma  has  been  reported  among  canines  (110,  181,  182, 
234),  bovines  (9,  179),  porcines  (132)  and  felines  (93). 

Myeloid  Leukeisia.  Neoplastic  growth  of  the  myeloid  tissue  is  soffetiTres 
met  with,  but  many  cases  remain  unnoticed  while  alive.  Most  of  the  cases 
are  diagnosed  at  necropsy.  The  neoplastic  cells  that  arise  from  the  pre- 
cursors of  the  granulocytes  infiltrate  into  various  organs  and  those  mostly 
affected  are  the  liver,  spleen  and  kidney.  Leukemic  and  aleukemic  forms  may 
also  occur.  In  the  former,  the  blood  is  loaded  with  the  immature  neoplastic 
cells.  Sometimes,  tumorous  masses  of  the  neoplastic  cells  may  be  present  as 
nodules  in  different  parts  of  the  body  when  they  are  called  nyelomata.  The 
spleen  and  liver  are  usually  very  much  enlarged,  friable  and  somewhat  paler 
than  normal.  Greyish  spots  or  streaks  may  be  seen  on  the  surface  of  the 
liver.  In  the  leukemic  forms  the  white  cell  counts  are  abnormally  high,  i^lth 
myelocytes  predominating.  Affected  tissues  are  sometiTties  green  in  color,  and 
the  ttmors  are  usually  vrtiite  and  soft  in  consistency. 

Fourteen  cases  of  myelocytoma  were  received  of  which  four  were  from 
dogs  (one  of  which  was  not  examined),  nine  from  cattle  (two  not  examined)  and 
one  from  a  pig.  The  tissues  involved  are  detailed  in  Table  11. 

Microscopically,  the  picture  varied  in  different  tumors  depending  on  the 
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stage  of  development.  All  grades  of  development,  from  the  primitive  myelo- 
blast to  the  well  differentiated  myelocytes  were  seen. 

Table  11.  Details  regarding  myelocytOTiata  among  animals. 


Species 

• 
• 

12  years 

:         Tissue 
s         involved 

Spleen  -  a  mass  of  tumor 
5  in,  in  diameter, 
bone  marrow  hyper- 
plastic. 

,  WBC 
t  count 

•  Predcaninant 
:  cell  type 

Canine 

40,600 

Rtutrophil 

Myelocyte 

9  years 

All  lymph  glands  and 
liver  enlarged.  Spleen 
ireighed  21  lb.  and  was 
U  ^  7  1/2  X  1  1/2  in. 

a.UOO 

Eosinophil 
Mylelocyte 

d  years 

Spleen 

350,000 

Neutrophil 

Bovine 

-  « 

Muscle 

— 

Eosinophil 

2  years 

Pharyngeal  region 
thickened .  Tumors  in 
soft-palate,  liver 

and  soleen. 

13,000 

Eosinophil 

Spleen  and  lymph  gland 

— . 

Neutrophil 

14.  months 

f-tuscle  was  green 



Eosinophil 

Liver 



Eosinophil 

Porcine 

9  months 

v'lpleen  enlarged,  bone 
marrow  hyperplastic, 
lymph  prlands  swollen. 

Neutrophil 

Five  of  the  tumors  had  a  predominantly  eosinophilic  myelocyte.  Here  the 
tissues  were  mostly  infiltrated  with  eosinophil  myelocytes.  A  few  basophil 
and  neutronhil  myelocytes  were  also  seen.  The  other  four  had  the  neutrophil 
myelocyte  type  of  cells.  These  cells  were  rather  larger,  polyhedral  or 
roxjnded  with  prominant  rounded  or  oval  eccentrically  situated  vesicular  nuclei. 
The  nuclei  were  sometimes  indented.  Nuclear  chromatin  was  rather  coarse. 
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The  cytoplasm  vas  faintly  acidophilic  or  in  many  places  neutrophilic. 
Megakaryocytes  vrere  seen  in  two  specireens.  \   few  lymphocytes  were  also 
noticed. 

In  the  liver,  the  neoplastic  cells  virtually  replaced  the  parenchyma, 
vhlch  shovred  fibrosis,  and  some  hepatic  cells  underwent  fatty  degeneration. 
In  the  spleen,  the  pulp  was  replaced  by  the  tumor  cells  and  in  some  places 
the  splenic  tissue  showed  hyaline  changes.  In  the  muscle  the  neoplastic 
cells  invaded,  separatinf^  the  muscle  fibers.  In  the  kidney  these  cells  infil- 
trated between  the  tubules  and  had  a  focal  distribution. 

Blood  smears  from  two  cases  -  one  eosinophilic  and  the  other  neutro- 
philic -  were  examined.  In  the  former,  the  predominant  cell  was  the 
eosinophil  myelocyte,  vAiich  made  up  to  50  per  cent  of  the  total  number  of 
leucocytes.  The  rest  of  the  cells  were  composed  of  myeloblasts,  neutrophil 
meylocytes  and  basophil  myelocytes.  In  the  second  smear,  the  predominant 
cells  were  the  neutrophil  myelocytes.  In  these  cells,  the  cytoplasm  contained 
the  characteristic  granules  and  the  nuclei  were  rounded  and  somewhat  vesicular. 

Ccanment.  Though  the  eosinophil  myelocytOTia  is  easy  to  diagnose,  the 
tumors  in  i*ich  the  neutrophil  myelocytes  predordnate  may  be  confused  for 
lyrophocytoma.  In  the  latter,  the  cells  are  more  uniform  and  smaller  in  size 
with  a  denser  and  condensed  nucleus.  Giant  cells  are  not  seen  in  lympho- 
cytomata. 

The  type  cell  may  also  be  a  plasma  cell  myelocytoma  when  the  condition 
Is  called  plasma-cell  myeloma.  In  man  this  tumor  is  called  m.ultiple  myeloma 
and  affects  many  long  bones, 

Innes,  et  al.  (101)  and  McClelland  (HC)  have  described  myeloeytomata  in 
dogs,   nasma  cell  mylocytor-ata  have  been  described  in  dogs  by  Bloom  (15), 
Cordy  (37)  and  Jennings  (109). 
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Lillie  (135)  han  deocrlbod  a  mast-cell  reyelocytic  leuker.ia  in  n  cat. 

nodn1cln*3  Disease.  This  is  primarily  a  hyperplastic  disease  of  the 
lyiBphold  tissue.  Involving  other  organs  In  later  stages.  The  changes  may 
be  found  gimultaneously  in  all  the  lymph  nodes  or  only  in  some  or  the 
disease  process  may  be  found  to  originate  in  the  spleen. 

It  is  said  that  the  condition  as  found  in  the  hiiman  subject  is  not  met 
with  in  lower  animals.   It  has  not  been  reproduced  in  laboratory  animals. 

One  instance  of  Hodgkln's  disease-like  condition  vas  met  \rith   in  a  hog. 
The  spleen  and  liver  vere  available  for  study.  The  spleen  was  soft  and 
enlarged  while  the  liver  was  cirrhotic. 

>^icroscopically,  the  lyphoid  tissue  of  the  spleen  was  replaced  by  acido- 
philic granulocytes.  In  son©  places,  the  reticulo-endothelial  cells  had  pro- 
liferated enormously  and  showed  polyhedral  cells  with  a  large  vesicular 
nucleus.  Nuroerous  otenberg-Ileed  giant  cells  were  present.  These  were  large, 
basophilic  cells  with  a  bilobcd  nucleus.  In  some  places  there  were  also 
multinucleated  giant  cells.  The  process  \^s   a  granulomatous  one,  slowly  de- 
veloping, which  would  ultimately  result  in  a  great  fibrosis  of  the  spleen, 
Eut  in  this  specimen,  fibrosis  in  large  scale  had  not  yet  occurred. 

In  the  liver,  the  picture  was  quite  different.   Perilobular  and  peri- 
portal connective  tissue  was  much  increased  and  the  parenchymatous  cells 
sbovred  varying  degrees  of  degeneration.  Modular  accumulation  of  neoplastic 
elements  were  present,  viz.,  small  round  cells,  eosiriphils  and  giant  cells. 
These  nodules  appeared  to  enlarge  by  expansion. 

Comment.   Is  Hodgkir's  disease  an  inflamr.atory  process?  Foot  (72) 
decides  that  it  is  a  tumor  since  "it  appears  to  comcort  itself  more  like  the 
latter. " 

Inflamrnatcry  elements  (viz.,  eosiniphils,  plasma  cells),  thp  giant  cells 
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and  fibrosis  make  u->  the  complete  'Hodgkin's  triology*.  Based  on  this  con- 
ception, i3  the  tumor  described  abovo  Hodgkin'a  disease?  In  the  spleen 
fibrosis  is  not  very  evident.   l>ut  on  that  score  it  should  not  be  decided 
that  it  is  not  TTodgkin*s  disease.  For  fibrosis  "may  begin  early  in  the 
disease  or  an^ear  later  on  after  it  is  veil  established"  (Foot,  72),  In  the 
liver,  the  triology  are  seen  and  the  fibrosis  is  well  developed,  So  this 
condition  has  been  designated  as  Fodgkin's  disease  or  a  condition  very 
similar  to  it. 

Hodgkin's  disease  may  be  confused  for  tuberculosis  or  lymnhosarcoma. 
In  the  former  caseous  necrosis  and  definite  tendency  for  the  nodules  to 
break  down  and  fuse  with  one  another  is  observed,  while  in  the  latter  one 
does  not  fird  the  ^^ranulojr.atous  appearance  but  a  much  more  cellular  neo- 
plastic microscooic  picture.  Condition  simulating  I'odgkin^s  disease  has 
been  reported  in  dogs  (7,  16,  U7,  l6l)  and  pigs  (74,  206), 

Tumors  of  the  Neural  Tissues 

Schwannomata.  This  is  other\..4se  knoim  as  neurilemmoma  and  arises  from 
the  cells  of  the  sheath  of  f^chwann  or  *leroocytes'.  These  tumorn  arc  usually 
small  in  size,  a  few  centimeters  in  diameter,  and  are  situated  on  the  course 
of  nerve  fibers,  Schwannomata  are  almost  always  seen  in  internal  organs  or 
deeper  somatic  structures. 

One  schwannoma  from  a  cow  v«is  received.  This  was  found  in  the  spinal 
canal,  on  a  nerve  root,  f-'uscular  incoordination  was  observed. 

Microscopically,  the  type  cell  was  an  elongated  and  spindle  shaped  one 
with  oval  or  cylindrical  nuclei.  Distinct  pallisading  of  the  nuclei  xma 
observed  vAiich  was  very  characteristic.  Equally  characteristic  was  the 
aligrjnent  of  the  cells  in  interlacing  facsiculi  vrhicb  vrere  arranged  with 
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alternatlr.g  bundles  of  connective  tissue  resembling  the  'Antony  type  A' 
tissue  of  the  human  patholoj^ists,  whorling  of  the  buntiles  into  Verocay 
bodies  was  also  seen. 

In  this  twnor  the  'Antony  type  B»  arranRement  vas  not  noticed.  No 
demonstrable  capsule  around  the  nodules  could  be  seen, 

CoBsnent.   fkshwannomas  are  considered  to  be  benign.  These  may  be  con- 
fused for  a  fibroma  but  in  the  latter  the  ^rf^orled  apnearance  is  not  met  with. 
The  type  cell  of  the  schwannoma  is  more  delicate  and  smaller  than  a  fibro- 
blast. Schwannoma  may  also  be  confused  for  a  myxcwna  but  in  the  former  the 
stellate  cells  are  not  met  with  nor  can  Verocay  bodies  be  found  in  the  latter. 

Multiple  schwannomas  were  described  in  cattle  by  htonlux  and  Davis  (157"), 

Medulloblastomatgi .  This  is  one  of  the  rare  tumors  of  the  brain  tissue 
and  is  supposed  to  arise  from  the  embryonal  glial  tissue.  This  neoplasm  is 
malignant  and  is  found  to  affect  the  younger  people  in  human  pathology. 

One  specimen  was  received  from  a  four  year  old  German  shepherd  female 
dog.  Five  weeks  orior  to  admission  into  the  clinic  a  small  depression  was 
noticed  under  the  right  eye.  Three  i^eks  later,  the  dog  was  found  to  show 
greater  depression  on  the  eye,  difficult  locomotion,  staggering  towards  the 
right  sice  and  facial  paralysis.  Twelve  days  after  this,  the  dog  had  become 
blind  and  deaf  and  could  not  eat  anything.  It  was  in  a  moribund  condition 
and  vas  destroyed. 

At  necropsy,  the  dog  was  observed  to  have  abundant  fat  in  the  body. 
The  scuti;laris  muscle  of  the  right  side  of  the  head  was  markedly  atrophied. 
The  abdominal  and  thoracic  viscera  were  essentially  normal. 

Attached  to  the  lateral  siarface  of  the  cerebellum  and  the  medulla  was 
a  soft  rounded  mass  of  pale  pink  color  and  approximately  one  inch  in  diameter. 
It  had  apparently  arisen  from  the  cerebellian  for  it  was  more  loosely  attached 
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to  the  medulla  vhlch  xtaa   considerably  comnressed.  The  basillar  oart  of  the 
occipital  bone  beneath  the  tumor  v&s   noticeably  atrophied.  The  tumor  did 
not  apoear  to  be  attached  to  the  bone.  There  were  no  secondary  tumor 
nodules  alonp  the  spinal  cord  or  on  the  surface  of  the  brain. 

There  vas  little  increase  in  the  spinal  fluid.  There  vras  apnarently 
some  bulging  of  the  frontal  bone  on  the  right  side. 

Microscopically,  the  tumor  consisted  of  lar-?e  ovoid  cells  with  large 
nuclei  and  well  defined  nuclear  meinbranes.  The  nucleus  was  thick  and  dark 
staining  mostly  but  a  vesicular  type  of  nucleus  was  also  seen.  The  nuclei 
were  of  different  sizes  and  a  definite  nucleolus  was  observed,  numerous 
mitoses  were  seen.  The  cell  outlines  were  bizarre  and  the  cytoplasm  was 
acidoohilic  and  faintly  granular.  These  cells  were  arranged  in  pseudorosetto 
fashion  around  a  central  iKass  of  fibrils.  HoiDetimes  a  capillary  was  found  in 
the  center.  The  cells  showed  vacuolatlon  and  some  inclusion  bodies.  I'olzer's 
stain  did  not  reveal  any  neuroglial  fibers.  Hyaline  changes  in  the  connective 
tissue  around  the  blood  vessels  was  noticed.  Blood  suoply  was  not  abundant 
but  haemorrhages  were  present.  In  one  area  infiltration  by  polymorphonuclear 
leucocytes  was  seen. 

Comment.  This  tumor  has  to  be  distinguished  from  oligodendrogliorsa,  in 
which  the  neurofibrils  are  seen  by  the  silver  stains;  from  astrocytoria  which 
has  a  different  tyoe  of  cell  altogether  (i.e. ,  a  multipolar  spider-like 
cell);  from  medulloepithelioma  in  which  the  cells  are  arranged  around  true 
canals  and  from  ependymoma  in  v^ich  mitoses  are  fewer  and  the  tumor  does  not 
invade  the  surrounding  tissue. 

Among  dogs  medulloblastoroa  was  recorded  by  Milks  and  Olaf  son  (154.) ,   and 
Neubuerger  and  Davis  (170)  and  in  a  steer  by  Cordy  (36). 
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Sundry  Tumors 

Nfelanomatfl.  Kelanomata  arise  from  the  specialised  cells  that  produce 
melanin.  These  are  the  dendritic  cells  situated  in  the  stratum  f^erminativum 
and  give  a  positive  DO  PA  reaction  of  Bloch.  The  tumors  have  also  been  found 
to  arise  from  the  modified  lemocytes  of  the  tactile  corpuscles  (Foot,  72), 

Melancrata,  especially  those  of  the  skin  are  found  to  occur  frequently 
among  anljnals  (222).  But  experience  in  this  college  is  that  the  tumors  are 
not  so  numerous  as  reported  elsev/here,  for  air.ong  the  700  timors  studied  and 
analysed  here,  only  23,  i.e.,  a  mere  3.3  per  cent,  vere  melanorata.  The 
incidence  smd   location  of  the  melanomata  received  are  shown  in  Table  12, 

The  cutaneous  tumors  are  usually  small  in  size  and  fairly  hard  to 
touch  and  on  section  are  black  in  color.  They  bleed  profusely  on  incision. 

t^icroscopically,  the  benign  tumor  was  very  easy  to  diagnose  as  it  con- 
sisted of  collections  of  pigment  laden  roelanoblasts  amidst  fibrous 
connective  tissue,  llie  type  cell  was  usually  polyhedral  or  oval.  Sometimes 
elongated,  spindle  shaped  forms  were  also  seen.  These  cells  were  loader?  \d.th 
pigment  which  obscured  the  architecture  of  the  cell.  The  nucleus  was  com- 
pletely obscured.  These  cells  vjere  soiiietiKes  arranged  in  acinar  formation. 
Mitotic  figures  were  not  seen. 

In  the  malignant  variety,  the  cells  could  be  studied  better  as  most  of 
them  did  not  contain  the  pigment.  Here  the  cells  were  larger,  polyhedral 
with  acidophilic  cytoplasm.  The  nucleus  was  veiry  large  being  more  than  half 
of  the  cell  cytoplasm,  and  vesicular  with  stippled  chromatin.  Two  or  more 
nucleoli  \tere   present.  These  cells  were  polymorphic  and  shoi^red  numerous 
mitotic  figures.  Blood  vessels  were  very  thin  walled  and  some  cells 
appeared  to  line  primitive  blood  vessels.  The  stroma  was  plentiful.  Some 
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Table  12,  Incidence  eir.d  location  of  inelanomata  among  domestic  animals. 


f^oecles 

:  Number  % 
:   received  : 

1 

1 
1 
1 
1 
1 
1 
1 

1 

Ix)cation 
Subcutis 

M 

n 
ti 

t    Vfliether 
»     or  malig: 

benign 

n 

malignant 

M 

benign 
nant 

Canine 

Tongue 
Lip 
Tail 

Mid  dorsuE  of  3rd 
and  4.th  Itanbar 
Not  knovm 

v 

N 
W 

not  examined 

Bovine 

1 

1 

r^ubcutis 
Liver 

benign 
malignant 

Equine 

1 
1 
1 
1 
1 

Subcutis 
Tail 
Shoulder 
l-^ucous  meisbrane 
Erain 

malignant 
It 

n 

n 
« 

not  examined 
not  examined 

Porcine 

1 
1 

1 
3 

Sternum 

I^ymph  gland,  liver, 
heart,  spleen 
Skin,  lymph  gland 
Unknown 

TEalignant 

N 

malignant 

-  2  of  these 
not  examined 

Ovine 

1 

Unknovm 

benign 

not  examined 

Total 

23 

of  the  cells  contained  pigment. 

In  the  metastases,  these  cells  accumulated  in  clusters,  producing  atro- 
phy and  def]^eneration  of  the  invaded  tissue.  In  the  heart  the  cells  were 
found  between  the  muscle  fibers,  vdiich  vere  fragmented.  In  the  liver,  there 
vas  nodular  infiltration.  In  the  kidney  the  cells  had  an  interstitial 
location, 

CoBiffient.  Till  a  few  years  ago  the  histogenesis  of  the  melanoblast  vas 
a  vexed  question.  There  were  two  main  schools  of  thought  regarding  its 
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derivation  -  the  mesodermal  and  the  neuroectodermal.  The  adherents  to  the 
former  were  L3eattie  and  Dlclcson  (3)  and  Cowdry  (4,5,  4.^).  The  ectodermal 
theory  was  supported  by  Foot  and  Zeek  (73),  Foot  (71),  Laidlaw  (130,  131), 
Jacobsen  ard  Klirck  (1G5)  and  Taylor  and  Tuttle  (229).  The  latter  «chool 
substantiate  their  theoiry  by  demon stratincj  exodermal  elements  in  the  melano- 
nata  arising  from  the  naevi.  Though  the  presence  of  naevi  in  animals  (at 
least  in  horses)  is  denied  (Jaeger,  106)  the  cells  of  some  varieties  of  tijmors 
as  found  in  animals  were  of  such  histology  that  the  tumors  hacJ  to  be  classi- 
fied as  melanoepithellomas:  McFadyean  (14-5),  Caylor  and  Schlotthauer  (31), 
Thomas  (230)  and  Jackson  (103). 

Davson  et  al.  (55)  consider  maligntant  cutaneous  and  occular  melanomata 
to  be  epithelial  in  origin  while  choroidal  and  meningeal  melanotic  cell 
aggrej7:ations  to  be  of  mesodermio  pigiaent-cell  type.  But  Strong  (226)  is  of 
the  view  that  primaury  melanomata  of  leptoreninges  are  of  neuro-ectodermal  in 
origin. 

But  recently  Rawles  (137)  vdiile  reviewing  the  experim.ental  evidence  on 
which  the  'neural  crest'  hypothesis  is  based,  emphatically  observed  that, 
"the  old  and  often  heated  controversy  over  the  origin  of  the  vertebrate 
pigment  cell  roaiy  be  considered  at  long  last  to  have  come  to  an  end."  The 
opinion  of  Vlright  (233)  that  trauma  probably  plays  a  part  in  the  production 
of  malignant  roelancMiiata  is  still  to  be  confirmed,  though  most  of  the  workers 
believe  that  the  benign  melanomata  soFtetimes,  sooner  or  later,  may  get  trans- 
formed into  malignant  variety  and  so  radical  excision  of  such  is  advocated. 

Green's  (31,  82)  method  of  transplanting  in  the  anterior  chamber  of 
guinea  pig*s  eye  is  useful  to  diagnose  amelanotie  melanomata,  when  the  tumor 
cells  (though  amelanotie  in  the  original  tianor)  produce  melanin. 
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J^lanoBiata  have  been  recorded  in  canines  (13 »  4.0,  41,  42,  S8,  103,  141, 
153,  166,  167,  184,  204,  234,  235),  bovlnes  (43,  33,  146,  136),  equines  (38, 
103,  197)  and  porcines  (103). 

Ijfebryonal  Nephrociata.  Embryonal  nephromas  of  dcanesticated  animals 
correspond  to  VJilm's  tumor  of  children.  This  timor  usually  originates  in 
the  kidney,  from  pluripotent  undifferentiated  renal  blastema,  from  which  the 
adult  renal  tissue  normally  differentiates.  Several  nsimes  have  been  given  to 
this  tumor:  adenoma  sarcomatode,  adenomyosarcoma,  sarcocarcinoma ,  sarco- 
adenoirja,  rhabdomyoadenocarcinoma,  and  adenosarcoma.  The  last  name,  viz., 
the  adenosareoEia  is  the  most  conanonly  used  in  the  literature,  due  to  the 
presence  of  epithelium-lined  tubules  in  a  solid  fibroblastic  tissue,  "The 
structural  variations  of  different  t\imors  and  of  different  portions  of  the 
tumor  justifies  the  use  of  the  term  that  is  applicable  to  all  tumors  that 
arise  from  the  elements  of  the  primitive  nephrogenic  tissue,  regardless  of 
the  degree  of  differentiation,  therefore,  the  name  embryonal  nep^iroma  seems 
appropriate"  (Feldroar,  66). 

Embryonal  nephromas  are  most  frequently  encountered  in  svine,  though 
they  have  been  reported  in  other  animals.  Seven  tiflsors  of  this  variety  were 
received  in  this  laboratory  and  their  incidence  is  shovm  in  Table  13. 

Microscopically,  the  p»owth  consisted  of  cellular  parenchyma  which  was 
interrupted  in  many  places  by  adult  connective  tissue  containing  many  blood 
vessels.  Depending  on  the  stage  of  differentiation,  the  parenchyma  exhibited 
different  patterns  of  structure.  The  cells  were  mainly  of  two  types.  Firstly, 
the  cells  were  spindle  shaped  and  fonned  the  sarcomatous  moiety  of  the  ttanor. 
r^condly,  the  tubule-like  structures  \tere   also  formed  resembling  epithelial 
tissue.  In  some  fields  this  adenoir.atous  type  of  tissue  predominated  and  in 
one  specimen  it  v&b   with  difficulty  that  the  sarcomatous  elements  could  be 
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Table  13.  Incidence  of  embryonal  nephroma  in  domestic  animals. 


Species  ;  Age  ; 
Canine     /Vged 

9  yrs. 


7  yrs. 


Equine  ^   yrs. 


Porcine 


Total 


Location  and 
description 


Metastases 


Hilus  of  right  kidney      Liver 
which  was  6  times  the 
size  of  left. 

One  kidney.  Tumor  in 
sub-lumbar  region 
"eighed  7^0  gms., 
9  ^  13  X  10  cma. 


Symntoms , 
,ilLany 


Urination 
interfered 
with. 

Posterior 
pfiuralysis. 


Adjacent  to  a  kidney, 
weighed  2,5  Kgs. 

Kidney 

Lumbar  region, 
weighed  26  lbs. , 
peritoneal  cavity, 
id.th  14.  qts.  fluid. 

One  kidney  tumor, 
37,5  lbs.   After 
removal  oig  weighed 
64.  lbs. 


Kidney.  Liver 


Pleural  cavity. 
Liver 


Lungs,  liver, 
diaphragm, 
omentum. 


Not  examined 

In  poor 
condition, 
emaciated. 


Asites, 


Packing  house 
case. 


distinffuished.  Cells  lining  the  tubules  which  were  irrefnilarly  arranged, 
projected  into  the  lumina  in  a  papillary  fashion.  Sometimes  the  connective 
tissue  elements  were  rounded,  the  so  called  round-cell  sarcona.  These  had 
an  acidophilic  granular  cytoplasm  and  a  rounded  slightly  vesicular  nucleus. 
Kosinophilic  infiltration  was  noticed  in  two  specimens. 

In  the  metastases  the  above  structure  was  repeated.  In  the  pulmonary  mestas- 
tasis  of  a  case,  there  was  ineffectual  mimicry  at  glomerular  formation. 

Hyaline  changes  in  the  connective  tissue  were  seen  and  in  two  instances 
granular  easts  in  the  still  functioning  renal  tissue  were  noticed. 
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Comment.  Striated  muscle,  cartilage  and  bone  met  with  by  others  have 
not  been  seen  in  the  cases  reported  here.  These  tiimora  are  believed  to  arise 
from  embryonic  cell  rests.  These  are  always  malignant,  mestastases  occtirring 
in  many.  This  tumor  has  been  reported  in  canines  (111,  14.3,  203,  233f)» 
bovines  (103,  152,  l^^l,  232),  eqiiines  (103),  porcines  (63,  l>il,  182), 
felines  (1^)  and  ovine s  (67,  103). 

Canine  Venereal  Tumors.  These  tumors,  principally  affecting  the 
genitalia  of  canines,  is  given  different  names:  Transmissible  lymphosarcoma, 
venereal  granuloma,  canine  condyloma,  venereal  lymphosarcoma,  infectious 
sarcoma  and  infectious  lymphosarcoma.  This  condition  has  probably  been  im- 
ported from  England  through  bull  dogs  (77). 

Venereal  tuciors  are  found  on  the  penis  and  prepuce,  as  "solitary  or 
multiple,  small  or  laurge,  firm,  soft  or  friable,  gray  to  reddish,  sessile  to 
pedunculated,  nodular,  lobulated  or  papillary  masses"  (13).  These  are 
noticed  on  the  glans  and  sometimes  on  the  entire  penis.   In  the  female,  this 
tumor  is  found  in  the  vagina  as  a  solitary  or  multiple  nodules,  which  may  be 
pedunculated  or  diffuse.  Ulceration  and  degeneration  is  common  in  these 
tumors  and  there  is  a  blood  stained  discharge.  In  fact  it  is  this  discharge 
that  draws  the  attention  of  the  owier  to  an  abnormal  condition.  Sometimes 
these  tumors  may  be  subcutaneously  situated  in  extragenital  locations. 

Thirteen  t\imors  of  this  variety  were  received  and  the  locations  from 

available  data  are  furnished  below « 

Testicle       1  Hip  region   1 

Left  fore  leg   1  Skin       2 

Psnis         1  Vagina      2 

Microscopically,  the  histologic  structure  of  this  tumor  was  very 

characteristic.  The  sections  revealed  a  very  cellular  tumor  comorising  of 

cells,  \miform  in  size  and  shape.  The  cells  vere  round  to  polyhedral,  having 
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a  finely  pranular  cytoplasm  vhich  vreis  acidophilic  vith  hemotoxylin  and  eosin 
stain.  Haroly  a  basophilic  cytoplasm  was  met  with,  Ir  gome  instances,  the 
cytoplasm  was  also  neutral.  The  nucleus  was  relatively  large,  round  and 
placed  centrally.  Numerous  mitoses  were  seen,  A  fine  vascularised  connective 
tissue  stroma  was  present, 

Coimnert,  The  most  noteworthy  feature  of  this  tumor  is  its  infectious 
nature,  infection  being  by  way  of  coitus.  It  can  be  transmitted  very  easily 
from  one  aninial  to  another  (115).  For  successful  transmission  living  cells 
are  required  as  cell-free  filtrates  are  not  potent  in  setting  up  the 
disease  (227). 

Agreement  has  not  been  reached  regarding  the  histogenesis  of  the  neo- 
plasm, Feldman  (66)  is  inclined  to  suggest  that  this  tumor  is  derived  from 
'undifferentiated  cells  of  lymphoid  series*.  Jackson  (104.)  favours  the  viev; 
that  the  cells  are  carcinomatous,  while  Mulligan  (l66)  considers  it  a 
histiocytoma.  Eloom  et  al.  (20)  utilizing  transmission,  morphologic,  cyto- 
logic, histochemical  and  tissue  culture  studies  have  concluded  that  the 
tumor  cell  is  a  mature  end  cell  of  the  reticulo-endothelial  origin.  They 
sugp^est  the  retention  of  the  name  'transmissible  venereal  tumor'. 

Vliile  on  the  subject  of  venereal  tumors,  it  may  be  pertinent  to  refer 
to  the  so-called  heart  base  tumors.  These,  Jackson  (103)  contends,  on  the 
weight  of  the  similarity  in  histologic  structure,  to  be  venereal  sarcomata. 
But  Bloom  (14)  after  an  exhaustive  study  concludes  that  it  is  an  aortic  body 
tumor.  This  view  is  shared  by  Nilsson  (176),  and  Riser  and  Bailey  (193). 
Tumors  similar  to  those  of  the  aortic  body  were  found  in  the  carotid  bodies 
of  dogs  by  Scoti  (216). 

Veneireal  tiamors  among  canines  were  reported  by  many  authors  (4-0,  41 »  103, 
129,  139,  166,  202,  205). 
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SUMMARY  AMD  CONCLUSIONS 

In  Table  14  are  listed,  according  to  their  structure  and  species  of 
animals  in  which  they  were  found,  the  700  neoplasms  received  in  this  labora- 
tory. It  will  be  noticed  that  the  tumors  are  divided  into  two  categories: 

A,  those  for  which  slides  or  blocks  were  available  and  so  studied  in  detail, 

B,  those  Trfhich  were  not  examined  but  the  diagnosis  for  which  ira.s  taken  from 
the  records.  C,  denotes  Total, 

In  general:  Papilloriata  among  all  animals  were  21,  i.e.,  three  per  cent 
of  the  total  number  of  neoplasms  and  7,3  per  cent  of  the  neoplasms  of  epi- 
thelial origin. 

Benign  epithelial  tumors,  other  than  papillomata,  were  17  and  all  were 
found  in  dogs  except  the  two  parotid  tumors  which  were  in  equine s. 

Malignant  epithelial  tumors  were  249,  i,e. ,  35.5  per  cent  of  all 
neoplasms  or  87,4  per  cent  of  all  epithelial  tumors. 

Eighty  eight  benign  tumors  of  the  non-heiriopoietic  raesenchyirial  tiss?ues 
accounted  for  12,6  ner  cent  of  all  the  tumors  received  and  42,5  pev   cent  of 
all  of  the  non-hemopoietic  mesenchymal  tumors. 

The  inalignant  non-hemopoietic  mesenchymal  ttmors  were  117,  i,e,,  16,6 
per  cent  of  the  total  number  or  57,5  per  cent  of  all  tumors  of  the  non- 
hemopoietic  mesenchymal  tissues. 

Tumors  of  the  hemopoietic  tissues  received  were  I64  or  23,4  per  cent  of 
the  total  number  of  neoplasms  analysed. 

Canine  Neoplasms 

Two  hundred  ninety  one  neoplasms  were  received,  i.e.,  41.5  per  cent  of 
the  total  number  of  700,  Of  these,  130  (44.7^)  were  of  epithelial  origin. 
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Among  the  epithelial  tumors,  23  (17, 75^)  were  benign  and  the  rest 
walignart. 

^jQong  the  malignant  epithelial  neoplasms,  the  mammary  tumors  occurred 
35  times  {3A..^t).     This  figure  is  in  agreem.ent  vdth  Krook's  (126). 

Non-hemoooietic  mesenchymal  tumors  were  87,  i.e. ,  30  oer  cent  of  all 
tumors  received.  Of  these,  33  per  cent  \jere  benign.  Among  the  benign  tumors, 
lipomata  were  the  largest  number.  Among  the  malignant  tumors,  fibre sarcomata 
have  the  highest  incidence.  Mastocytoma  was  the  tumor  with  the  next  high- 
eat  incidence. 

Tumors  of  the  hemopoietic  tissues  are  nearly  16  per  cent  of  the  total 
and  among  these  the  majority  were  lyphocytomata. 

Venereal  tumors  accounted  for  four  per  cent  of  canine  tumors,  v*iich  is 
about  equal  to  the  figures  of  Mulligan  (166). 

Of  particular  interest  was  the  description,  for  the  first  time  in  this 
laboratory,  of  the  following  tumors  from  dogs:  adamantinoma,  pericytoma  and 
sertoli-cell  tumor. 

Bovine  Neoplasms 

Two  hundred  tv?o  bovine  tumors  were  received,  i.e.,  29  per  cent  of  all 
the  tianors.  Of  these,  92  (^^65^)  vere   of  epithelial  origin.  Eighty  three  of 
these  epithelial  tumors  were  malignant,  A  majority  of  the  malignant  tumors 
were  squamous-cell  carcinomata  and  among  these,  58  were  found  in  the  eye. 

Timers  affecting  the  non-hemopoietic  mesenchymal  tissues  were  23,  Of 
these  IS  vrere  benign.  Fibromata  were  the  most  common  of  the  benign  neo- 
plasms, Fibrosarcomata  occurred  more  frequently  among  the  malignant  tumors. 

Seventy  nine  tumors  of  the  hemopoietic  tissues,  i.e.,  39  per  cent  of 
bovine  tumors,  were  received,  of  which  lyphocytomata  were  70  and  were  the 
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most  frequent  of  the  bovine  tumors. 

Of  special  interest  \ms   the  description  of  the  following  bovine  tumors, 
for  the  first  time  in  this  laboratory:  cholangiocel lular  carcinonia,  a 
primary  pulmonary  carcinoma  and  a  schwannoma. 

Equine  Neoplasms 

One  hundred  forty  six,  i.e. ,  21  per  cent  of  all  tumors  were  found  in 
equines.  Of  these  50  (34..  3^)  were  of  epithelial  origin.  Forty  five  of  the 
epithelial  tumors,  i.e.,  90  per  cent  were  malignant.  In  the  equines  also, 
the  squamous-cell  carcinoma  was  the  most  frequent  malignarit  epithelial  tumor 
and  among  these  the  cancer  of  the  eye  occurred  most  often. 

Eighty  four  (57,5^  of  equine  tumors)  neoplasms  of  the  non-hemopoietic 
mesenchymal  tissues  were  received,  of  which  37  i/U^%)   were  benign.  Fibro- 
mata (17  in  number)  were  the  r.ost  common  among  the  benign  v*lle  fibrosareo- 
mata  (35  in  number)  were  the  most  conanon  of  the  malignant  tunors. 

Of  special  interest  was  the  diagnosis,  for  the  first  time,  of  the 
following  equine  ttmiors  in  this  laboratory:  thymoma,  adamantlncMTia  and  sar- 
coid. 

Porcine  ^leoplasms 

Thirty  seven  porcine  tumors,  i.e.,  5,3  per  cent  of  the  total  number  of 
tumors  were  obtained  of  which  two  were  of  epithelial  origin,  three  were  from 
non-hemonoietic  mesenchymal  tissiies  and  24.,  (i.e.,  65  per  cent  of  the 
porcine  tumors)  were  of  hemopoietic  tissues  in  origin,  six  were  melanomata 
and  two  embryonal  nephromata.  The  lyphocytoma  was  the  most  common  porcine 
tumor  studied.  Next  in  frequency  of  occurrence  were  the  melanomata, 
Hodgkin's  disease  or  a  condition  resecibling  it  found  now  was  not  described 
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here  previously. 

Feline  Neoplasms 

Fourteen  tumors  from  cats.  I.e.,  two  per  cent  of  the  total  number  were 
obtained  from  cats.  Of  these,  10  were  of  epithelial  in  origin  and  four 
vrere  lyphocytoicata.  Adenocarcinoma  vas  found  in  four  cases  and  basal  cell 
carcinoma  In  three.  One  primary  bronchlgenic  carcinoma  described  now  vras 
not  found  in  this  laboratory  previously. 

Ovine  Neoplasms 

Only  10  tumors  were  obtained  from  sheep,  of  vAiich  two  were  carcinomata 
of  the  intestines,  one  a  squamous-cell  carcinoma  of  the  eye,  two  were 
chondroma ta ,  one  a  leioniyo sarcoma,  three  lyphocytomata  and  one  melanoma. 
Literature  regarding  ovine  tumors  is  rare,  Jackson  (103)  has  described  39 
ovine  neoplasms. 

Multiple  Neoplasms 

One  case  of  multiple  neoplasm  in  a  dog  was  found,  viz.,  a  leiomyosarcoma 
of  the  head  and  an  adenocarcinoma  of  the  mammary  gland.  Instances  of  such 
multiple  tumors  have  been  recorded  among  dogs  (27,  60,  62,  162,  218)  and  a 
cow  (24^),  but  are  considered  rare. 


85 


ACKKOlvfLEDGMENT 

The  author  vdsbes  to  place  on  record  his  deep  sense  of  gratitude  to 
Dr.  M.  J.  Tvdehaus,  D,  V.  M, ,  M.  S. ,  Head  of  the  Departnent  and  Professor 
of  Pathology,  Kansas  State  College,  for  suggesting  the  problem,  his 
continued  encouragement,  incessant  interest  and  valuable  guidance  in  these 
stijdies  and  to  Dr.  L,  M,  Roderick,  D.  V.  M. ,  Ph.  D, ,  Professor  of  Pathology, 
Kansas  ?tate  College,  for  records  and  history  of  many  of  the  tumors 
examined.  To  l^s.   Sue  C.  Daron  are  due  his  thanks  for  help  in  the  pro- 
cessing of  sOTie  of  the  slides. 

Grateful  thanks  are  due  to  the  International  Cooperation  Administration 
imder  vhose  auspices  the  author  has  had  the  opportunity  to  visit  America 
and  to  take  up  graduate  work  at  this  college. 


86 


LITERATURE  CITED 


1.  Allen,  A.  C. 

T'O  called  mixed  tumors  of  the  maminary  f^land  of  the  dog  and  man 

with  special  reference  to  the  general  problem  of  cartilage  and 

bone  formation.  Arch,  Path,  29:539-62^.  19^. 

2.  Arthur,  0.  V, 

Fibroma  of  the  bladder  in  a  bitch.  Vet,  J.  96 14,53-4.54..  1940. 

3.  Atkinson,  L. 

I.^ukemla  in  a  dog.  Vet.  Med.  36 1 325.  1941. 

4.  Ayyor,  ^.  S, 

Fibroma  of  the  bladder  in  a  dog.  Ind,  Vet.  J.  9:303-305.  1933. 

5.  Bagdonas,  V.,  and  G.  Olson, 

Observations  on  imirtuiity  in  cutaneous  bovine  papillomatosis,  Amer, 
J.  Vet.  Res.  15:240-245.  1954. 

6.  Balakimdri,  G.  S. 

^   brief  note  on  epithelial  tumors  occurring  at  the  base  of  horns  of 
'torit  Mahal  bullocks.  Ind,  Vet,  J.  11:279-280,  1935. 

7.  Barchfeld,  V.  P. 

'i  condition  ir  a  boxer  resembling  Hodgkln*s  disease.  J.  A.  V.  M.  A. 
123:39-41.  1953. 

8.  Beattie ,  J.  V, ,  and  W.  E.  Dickson, 

Text  book  of  Pathology,  5th  ed,  Veii   York:  Griuie  and  Stratton, 
194S. 

9.  Dengston,  J.  S. 

Primary  reticulum  cell  sarcoma  of  the  lymph  nodes  of  a  cow  with 
widespread  metastases,   teer,  J,  Path,  14:365-376,  193^. 

10.  Bibens,  D.  H. 

Is  occular  epithelioma  of  cattle  related  to  vitamin  A  deficiency? 
J.  A.  V,  K,  A.  108:105.  1946, 

11.  Eiester,  H.  E. ,  and  S.  F.  FcNutt. 

^  case  of  lymphoid  leukemia  in  the  pi^,     J.  A.  V.  M.  A.  69:762-768. 
1926. 

12.  Bloom,  F. 

Spontaneous  solitary  and  multiple  mast  cell  tumors  (mastocytoma)  in 
dops.   Arch.  Path.  33:661-676.  1942. 

13.     . 


?'elar,ocarcinoma  of  the  iris  in  a  dog.     J.    ^,  V.  ^'.   A.   100:439-440. 
1942, 


87 


U.  Bloom,  F. 

Structure  and  histogenesis  of  tiimors  of  Aortic  body  in  dogs  with 
a  consideration  of  the  morphology  of  the  aortic  and  carotid  bodies. 
Arch.  Path.  36:1-12.  194-3. 

15.     . 


Intramedullary  T>lasma-cell  myeloma  occurring  spontaneously  in  a  dog. 
Cancer  ffes.     6:71*^-722.     19^6. 


16. 
17. 

18. 


Probable  Ilodgkin's  disease  in  a  dog.  Amer.  J.  Path.  23i53^.  1952. 


Effect  of  cortisone  on  rcast-cell  tumors  (mastocytoma)  of  the  dog. 
Proc.  ?oc.  Expl.  Biol.  :  .  Y,  79:651-654-.  1952. 


Pathology  of  the  dog  and  cat.  Evanston,  Illinois:  American 
Veterinary  Publications  Inc. ,  1954.. 

19.  Bloom,  F. ,  and  L.  M.  Meyer. 

Kallprnart  lymphoraa  (so  called  leukenda)  in  dogs.   Airer,  J.  Path.  21: 
683-715.  19^5. 

20.  Bloom,  F. ,  G.  P.  Paff,  and  C,  R.  Moback. 

The  transmissible  venereal  tianor  of  the  dog.  Studies  indicating  th« 
tumor  cells  are  mature  end  cells  of  reticulo-endothelial  origin. 
Amer.  J.  Path.  27:119-139.  1951. 

21.  Blum,  A.  G. 

f^'ertoli-cell  tumor  in  a  dog.  Vet.  I'ed.  iS\'^k'i,     1954. 

22.  Boley,  L.  E. 

Transmission  of  cutaneous  papilloma  in  cattle.  J.  A.  V.  y.  A.  97: 
325.  1940. 

23.  Bowler,  G.  E. 

Malignant  neoplasm  (lymphoblastoma)  of  the  liver  in  a  hog. 
J.  A.  V.  M.  A.  113:557-55^.  194^. 

24..  Boyd,  w.  L. ,  C.  P.  Fitch,  C.  D.  Grinella,  and  W.  A.  Billings. 

Cavernous  haemangiOTia  of  the  liver  with  multiple  adenoma  of  the 
pancreas.  Cornell  Vet.  9:169-170.  1919. 

25,  Boyd,  V,  L, ,  A,  G.  Karlston,  D,  E,  Jasoer,  .A.  F.  Sellers,  and  J.  R, 

Collier. 

Leukemic  lymphoblastoma  in  a  cow  with  involvement  of  the  udder. 

Amer.  J.  Vet.  Res.  8:330-337.  1947. 

26.  Brodbury,  P.  F. 

Observations  on  canine  leukemia.  Vet.  Med.  44:116-117.  1949. 


83 


27.  Brodoy,  R.  S, 

Multiple  genital  neoplasia  (Mast-cell  sarcoma,  5>eminoraa  and  Sertoli- 
ceTl  tumor)  in,  a  dog.  J.  A.  V.  M.  A.  128:4.50.  1956. 

2.1.  Brodey,  R.  ^. ,  J.  T.  ^cGrath,  and  J.  E.  Martin. 

Preliminary  observations  on  the  use  of  cortisone  in  canine  mast-cell 
sarcoma.   T.  K.   V.  M.  X,   123:391-394.  1953. 

29.  5rodey,  R.  ^. ,  and  J.  E.  Martin. 

Sertoli-cell  neoplasm  in  the  dog,  J.  A.  V.  M.  A.  133:24.9-256.  1958. 

30.  Cass,  R.  J.,  F.  Riley,  C.  B.  West,  K.  W.  Head,  and  S.  W,  Stroud. 

Poarin  and  histamine  in  mast-cell  tuirors  from  dogs.  Nature,  London. 
174:318-319.  1954. 

31.  Caylor,  V,   D. ,  and  C,  F.  Schlotthauer. 

Melanoepithelioroas  in  swine.  Transplantation  and  cultural 
experiments.   Arch.  ''ath.  2:343.  1926. 

32.  Chandrasekharan  Nair,  '.  ^,  y   and  G.  A.  Sastry. 

\  sxiTvey   of  aniir.al  neoolasrcs  in  the  Madras  State.   I.  Bovire. 
Ind.  Vet.  J.  30:325-333.  1954. 

33.  .  and  , 


Leiomyoma  of  the  heart  of  a  cow.  Ind.  Vet.  J.  30:313-315.  1954. 

34.  Coffir,  D.  L. ,  T.  0.  runsen,  and  R.  £.  Scully. 

P'unctional  Sertoli-cell  tumor  with  metastases  in  a  dog. 
J.  A.  V.  M.  A.  121:352-359.  1952. 

35.  Combo,  L.  G. 

Lymphatic  leucemia  in  a  dog.  Vet.  Med.  42:311-312.  1947. 

36.  Cordy,  D.  R. 

Medulloblastoma  in  a  steer.  Cornell  Vet.  43:180-193.  1953. 

37.  . 


Plasma-cell  myeloma  in  a  dog.  Cornell  Vet.  47:493-502.  1957. 

38.  Cotchin,  E. 

Neoplasms  in  cats.   Proc.  R.  Soc.  Med.  45:671-674.  1952. 

39.  . 


Spontaneous  sarcoma  of  bone  in  dogs.  30  cases,  Brit.  Vet.  J. 
109:248-257.  1953. 


40. 
41. 


Neoplasia  in  the  dog.  Vet.  Rec.  66:879-385.  1954. 


Further  observations  on  neoplasms  with  particular  refererce  to  site 
of  origin  and  malignancy.   I.  Cutaneous,  female  gerital  and 
alimentary  systems.   Prit,  Vet,  J.  110:218-230.   II.  Kale  genital. 


89 


skeletal,  lymphatic  and  other  systems.  Prit.  Vet.  J.  11027^-2?^6. 
195^. 

l^,     Cotchin,  E, 

Melanotic  tumor  in  dof-s.      J,   Comp.    Path.   65ill5-129.     1955. 


Neoplasms  of  the  doT?>esticated  mamKals.    Lordon:     Ccamnonwealth 
Agricultural  Eureaux.     1956. 


4A. 


?'^aiEnary  neoplasms  of  the  bitch.     J.   Como.    Path.  63:1-22.     1958. 


4,5,  Cowdry,  K.  B, 

Special  Cytology.  Vol.  1.  New  York:  Paul  I^ober,  1932. 

46.  . 


Test  book  of  histology.  London:  Henry  Kimpton,  1934.. 

iV?.     BaCorso,    P. 

Ovarian  txjinors  of  bovine  origin.     Bui.   International  Assoc,   of  M«d. 
KuseuKS.   27:77-83.     1947. 

4,8,     Daisodaran,  S. 

MelanoEAta  in  buffaloes.     Ind.  Vet.   J.   34.:325-329.     1957. 

49.  Danelius,  G. 

Leukosis  in  a  horse,  Cornell  Vet,  31:314..  194.1. 

50.  Das,  v..  S. 

Lymphoid  leukemia  in  dogs  -  soBse  observations  including  a  case 
treated  with  synthetic  estrogens.  Ind.  Vet.  J.  28:63-83.  1951. 

51.  Davis,  C.  L. 

A  congenital  canillan'^  hemangioma  of  the  skin  of  a  three  day  old 
lamb.  J.  A.  V.  ?/.  A.  86:668-671.  1935. 

52.     . 


f^altiple  papillomata  of  the  esophagus  in  a  bovine.     J.    \.  V,  M.    A. 
89:711-713.     1936. 


53. 


Primary  carcinona  of  the  lung  of  a  sheep,  J.  A.  V.  M,  A,  94-«237- 
239.  1939. 


54.,  Davis,  C.  L, ,  arxi  H,  L,  Shorten. 

Carcinoira  of  the  eye  of  sheep.  J.  A.  V.  H.  A.  121:20-24.  1952. 

55.  Dawson,  £.  R, ,  J.  R.  ^',  Innes,  and  Vf,  F.  Harvey. 

Debatable  tujrors  in  human  and  animal  pathology.  Edin.  Med.  J. 
46:695-711.  1939. 


90 


56.  Daykln,  p.  W. ,  and  R.  H.  Smythe. 

Testicular  neoplasm  associated  with  sex  inversion  in  a  dog. 
Vet.  Rec.  61:325-326.  1949. 

57,  Edgsor,  F,  A. 

Bovine  lipomatosis.     Vet.   Rec,   64; 4^4.9-4.94..     1952, 

5^,     Elder,   G, ,   L.   D.    Kintner,  ard  R.   E.   Johnson, 

Bovine  mairanary  gland  carcinorria.     .1.    A.   V.  V,   A,  124:142-146,     1954. 

59.  Englebreth-Holm,  J. 

Spontaneous  and  experimental  leukemias  in  animals.  Edinburgh: 
Oliver  and  Boyd,  1942. 

60,  Evans,  A.  R. 

Cystic  haemangio-fibroma  of  the  spleen  with  accessory  soleen. 
N,  Amer.  Vet. ^27; 500-501.  1946. 

61.  Feldinan,  W.  H. 

\  study  of  the  tumor  incidence  in  the  lower  animals.   Aner.  J.  Path. 
2:545-556.  1926. 

62,  . 


Multiple  primary  neoplasms  in  lower  animals.  Report  of  a  case. 
Amer.  J.  Path.  4:497-506.  1928. 


63.  _ 


A  study  of  the  histopatholo^  of  the  so-called  adenocarcinoma  of 
swine.  Amer.  J.  Path.  4:125-138.  1928. 


64. 


65. 


66. 


67. 


l^imary  carcinoma  of  the  liver:  t\.AD  cases  in  cattle. 
Amer.  J.  Path.  4:593-600.  1928. 


I^ymphoaarccma  of  the  bovine  abomasian.  J.  A,  V.  H.  A.  73:206-215. 
1928. 


Neoplasms  of  the  domesticated  animals.  Kayo  Clinic  Monograph. 
Philadelphia:  W.  B.  Saunders,  1932. 


Eiabryonal  nephroma  in  a  sheep.  Amer.  J.  Cancer.  17:743-747.  1933. 


68.  Ferri,  A.  G, ,  and  E,  Tausk, 

Primary  pulmonary  carcinomas  of  the  dog,  J.  GOTip.  Path,  65:159-167, 
1955. 

69,  Fincher,  H.  G. 

Squamous-cell  carcinoma  of  the  maxillary  region  in  a  cow.  N.Amer.  Vet. 
36:1021-1022.  1955. 


91 


70.  Fisher,  A.  K, 

A  compact  osteoma  in  the  akull  of  a  horse,  J.  A,  V.  K.  A.  121 i 
42-U.  1952. 

71.  Foot,  !'.  C. 

Concerning  the  histology  of  melanoma.  Anor.  J.  Path,  S: 309-326, 
1932. 

72.  . 


Identification  of  tumors,  Philadelphia:  Lippincott  Coy,  1954^. 

73.  Foot,  N.  C. ,  and  P.  7^ek, 

Two  cases  of  melanoma  of  the  meninges  with  autopsy,  Amer.  J.  Path, 
7:605.  1931, 

74.,  Forbus,  v,  D, ,  and  C.  U  Davis, 

^   chronic  granulomatous  disease  of  swine  with  striking  resemblance 
to  Hodgkln's  disease.   Amer.  J.  Rath,  22:35-67.  19ii6, 

75.  Frank,  E.  R. 

Fibrosarcoma  of  the  bovine  penis.  Cornell.  Vet,  31:390-392,  1941. 

76.  Frost,  J,  W, ,  and  A.  G.  Danks. 

PapillOTias  on  a  heifer.  Cornell  Vet.  29:73-76.  1939. 

77.  Glass,  A. 

Ir_fectious  venereal  granulomata  in  a  dog.  J.  A.  V,  F.  A.  63:4.7?Wil79. 
1923. 

7S.  Goetsch,  G.  D. 

Hoiaoplastic  osteoma  of  frontal  bone  of  a  mule.  Vet,  Tied.  4,1:142. 
1946. 

79.  Goodman,  M. ,  M,  G.  Fincher,  P.  C.  Kennedy,  and  V.   F.  Stack. 
•Jeurofibroioatosis  ir  cattle.  A  report  of  two  cases. 
Cornell  Vet.  45:229-233.  1955. 

5?0.  Gray,  L, 

Lymphatic  leukemia,  J,  A,  V.  V,   A,  S0:106-10i^,  1932. 

81,  Greene,  H,  S.  N. 

Familial  mammary  tumors  in  the  rabbit.  J.  Exp.  Vcd,   71:305-323. 
1940, 

82.  . 


Heterologous  transplantation  of  mammalian  tumors.  J,  Ebcp,  Med. 
73:475-485.  1941. 

83.  Griffing,  B. 

Osteogenic  sarcoma  in  a  cow.  Vet.  Ked,  39:460.  1944. 


92 


3^.  Ouilbert,  11.  R. ,  A.  V'ahid,  K.  A.  Uagnon,  and  P.  V.  Gregory. 

Observations  on  plpient  of  eyelids  of  Hereford  cattle  in  relation 
to  occurrence  of  occular  epitheliomas.  J.  ^n,   Sci.  7»^26-^9,  1948. 

85.  Hains,  P. 

Vertebral  chondroma  in  the  dog.  Vet.  Ked.  43:38.  1948. 

86.  iiare,  T. 

CViondrorria  of  the  frontal  bone  of  a  dog.      Proc.   R.   5=!oo.   Med.   25:1495- 
U96.     1932. 

87.  Harmon,  \.  S, 

A  case  of  equine  sarcoid,  Cornell  Vet,  39:432.  1949, 

88.  Head,  K.  1.'. 

Skin  diseases.  Neoplastic  diseases.  Vet.  Rec.  65:926-929.  1953. 

89.  Head,  '^,   F, ,  and  G,  B,  Ivest. 

i^thologioal  and  Fl«annocological  examination  of  a  canine  tunor  of 
the  adrenal  medulla.  J.  Comp.  I^th.  68:167-172,  1958. 

90.  Henson,  V'.  R. 

Carcinopia  of  the  tongue  in  a  horse,  J,  A.  V.  M,  A,  94:124.  1939. 

91.  Hester,  1\   R. ,  and  R,  Crahare. 

I^rmphocytoma  or  lymphoid  leucemia  in  a  pig.  Cornell  Vet.  29:334- 
337.  1934. 

92.  Hevretson,  R,  W, ,  and  P.  D.  Garter. 

An  unusual  neoplasm  in  the  uterus  of  a  cow.  Aust,  Vet.  J.  31:80. 
1955. 

93.  Folzworth,  J,,  and  H,  Heir, 

Reticulum-cell  myelona  in  a  cat.  Cornell  Vet.  47s302-3l6.  1957. 

94.  Holzworth,  J,,  and  S,  V,  Nielson. 

Visceral  lymphomatosis  of  the  cat.  II.  J.  A.  V.  H.  A.  126:26-36. 

1955. 

95.  Hooker,  C.  y. ,  C.  A.  Pfeiffer,  and  J.  DeVita. 

Spontaneous  interstitial-cell  tumors  of  the  testis  in  dogs.  Cancer 
Res.  5J590.  1945. 

96.  .  ,  and  . 


The  significance  of  the  character  of  the  interstitial  cells  of  the 
testis  in  the  aged  dog.  Anat.  Rec.  94:471-472.  1946. 

97,  Hovfard,  F.  A. 

Granulosa-cell  tumor  of  the  equine  ovarj'  -  a  case  report. 
J.  A.  V.  K.  A.  114:134-135.  1949. 

98,  Ruggirs,  C.  3,,  and  R.  Pazos,  Jr. 

studies  on  timors  of  testis.  II.  The  morphology  of  testicular 
tumors  of  dogs.  Amer.  J.  Piath.  21:299-307.  1945. 


93 


99.     Ingmlre,  C.   V. 

CaxcinOTJa  in  the  vulva  of  a  cow.     Vet,   ^?ed.   ^:^7--428.      1947. 

100.  Innes,  J.  P.  M. 

Neoplastic  diseases  of  the  testis  in  animals,  J,  Path,  Bact. 
54:4B5-A9e.  19-^, 

101,  Innes,  J,  R,  M. ,  T.  B.  Parry,  and  J,  Berger. 

leukemia  in  dogs.  Vet.  J.  102:333-393.  19^. 

102.  Ijrengar,  S.  S. 

A  case  of  epithelioma  of  penis  in  a  breeding  bull,  Ind.  Vet,  J, 
U:170.  1937, 

103,  Jacksor,  C, 

The  incidence  and  patholo^  of  tumors  of  domesticated  animals  in 
South  Africa,  Ondersteport,  J,  Vet.  Sci.  6:3-4-60.  1936. 

104. 


The  cytoloey  of  the  contagious  (venereal)  tumor  of  the  dog. 
Ondersteport.  J.  Vet,  Scii  20:97-118,  1944. 

105.  Jacobsen,  V,  C,  and  G,  H,  Klinck. 

Melanin,  Its  mobilization  and  excretion  in  normal  and  pathological 
condition fl.   Arch,  Path.  17:141-151.  1934. 

106.  Jaeger,  A, 

Cited  by  Feldman  (66). 

107.  Jasper,  D.  E. ,  and  L.  A.  Kanegis. 

AdainantinOTia  in  the  bovine.  Cornell  Vet,  36:262-267,  1946, 

108.  Jasper.  D,  E, ,  J.  H.  Sautter,  and  W,  A,  Malinquist, 

Lyinphocytorr.a  in  a  cov.  J.  A.  V.  M.  A.  108:334-333,  1946. 

109.  Jennings,  i,   R, 

Plasma-cell  myeloEatosls  in  the  dog,  J.  Comp.  Piath,  59»113-ll-i. 
1949. 

110.  Johnson,  J.  E. ,  and  J,  H.  Milliff, 

A  reticuluB5-cell  sarcoma  in  a  dog,  J.  A,  V.  K.  A,  113:63.  1948. 

111.  Jones,  T.  L. 

Embryonal  nephroma  in  a  dog.  Canad.  J,  Ccanp,  Med,  16:153-154. 
1952, 

112.  Jones,  "^ ,   C. ,  and  F,  B,  Friedman. 

Pathologic  and  clinical  features  of  canine  testicular  tvunors. 
Bui,  International  Assoc,  of  Hed.  Museums.  31:36-53,  1950. 

113.  Jungherr,  E. 

ft*inary  EesothelioblastoEa  of  the  bovine  omentum,     J,   A.  V,   M.   A. 
84:907-014.     1934. 


9iV 


lU.  Kahan.  H.  I. 

An  atypical  case  of  interatitial-cell  tvmor  of  the  testicle  in 
a  dog.  J.  A.  V.  M.  A.  126:471-472«  1955. 

115.  ^Carlson,  \.   G. ,  and  F,  C.  Mann. 

The  transnisGible  venereal  tiimor  of  the  dogs.  Observations  on 
4.0  generations  of  exoerlnertal  transfers,  Ann.  ".  Y,  Acad,  Sci. 
54J1197-1213.  1952.  Cited  in  Vet.  Bui.  23t  No.  2333.  1952. 

116.  Kenny,  J,  E. 

'^•ome  observations  on  bovine  neoplasia.  Vet.  Rec.  56:69-71.  1944,. 

117.  Kerarkarap,  H.  C.  ^^ 

Lymphoblastomata  in  a  pig,  J,  A.  V,  K,  A.  1(^:155-156.  1945, 

118.  Khuer.,  E.  C. 

Lymphatic  leukemia  with  leucocytosis.  N.  Amer.  Vet.  28:459-461. 
1947. 

119.  ?<lesel,  G.  K, 

Carclnoir;a  of  the  kidney  of  a  cat.     Cornell  Vet,  40:380.     1950. 

120.  IClrgrnar,   ^\   K. ,   and  C.    \.   Dav:'s. 

r-ranulosa-cell  tuij:or  of  the  ovary  in  a  bovine  associated  with 
secondary  sex  changes.     V,    teer.   Vet,   21:42-46,     1940. 

121.  Knlerht,   n.    O.,  and  S.   V,   Douglas, 

The  incidence  of  cancer  in  dogs.     Vet.   rtec.    50:195-196.     1943. 

122.  Konde,  S\   N. 

Tieukerria  in  two  dogs  belonging  to  the  same  owner.     N,    Amer.  Vet, 
28:232-234.     1947. 

123.  ?Ta\is,   E,  E, 

CarclnoTra  causing  portal  obstruction  in  the  horse,  N.  Amer.  Vet, 
13:24-25.  1932, 

124.  de  Kock,  G. ,  and  P.  J.  J.  Foiarie, 

Green  liver-cell  adenowa  In  a   bovine.  13/l4th  Rept.  Dir.  Vet. 
Services,  r.  Africa.  727-729.  1928. 

125.  ,  and 


T'-o  cases  of  squairous-cell  carcinoma  (cancroid)  in  the  rumen  of 
bovines.  13/l4th  Rept.  Dir.  Vet.  Services,  3.  Africa.  611-612. 
1928. 

126.  Krook,  L. 

A  statistical  investigation  of  carcinoma  in  the  dog.   Acta  Path, 
Microbiol,  ^^jand.  35:407-422.  1954.  Cited  in  Vet.  Bui.  25 J 
No.  4092.  1955. 


95 


127.     Krook,  L. 

On  gastrointestinal  carciroma  in  the  dog.      Acta  Piath.  fflcroblol. 
r>cand.  39:43-57.     1956. 

12^.  Xulkarni,  II.  V. 

Carcinoma  of  the  horn  in  bovines.  Ind.  Vet.  .J.  23:370-373.  1947, 

129.  Ucroix,  J.  v.,  and  W.  H.  Riser. 

Transmissible  lymphosarcoma  of  the  dog.  H,  Amer.  Vet.  28:451-452. 
1947. 

13C.  Laidlaw,  G.  F. 

Melanoma  studies,  I.  The  DOPA  reaction  in  general  pathology. 
Ar:er.  J.  Path.  ??:477.  1932. 

131.  Laidlaw,  G.  F. ,  and  K.  R.  I^urray. 

Melanoma  studies.  III.  ^   theory  of  pigmented  rjoles.  Their  irelation 
to  evolution  of  hair  follicles.  Amer.  J.  Rath.  9:827.  1933. 

132  Langham,  R.  F. ,  and  G.  F.  Cleric. 

Granulosa-cell  tumor  of  a  bovine  ovary.  Amer.  J.  Vet.  Res. 
6:81-83.  1945. 

133.  Leeper,  R.  A. 

Malignant  thymana  in  a  dog.  N,  Amer,  Vet.  28:750-751.  1947. 

134.  Lieberman,  L,  L. 

Feline  adenocarcinoiaa  of  the  larynx  vdth  irjetastasis  to  the  adrenal 
gland.     J.   A,  V.  F>.   A.  125:153-154.     1954. 

135.  Lillie,  R.  D. 

I-last  myelocyte  leukemia  in  a  cat.     Amer.   J.    Path.  7:713-721.     1931. 

136.  Lindsay,  S. ,  and  J.  ^'.  Gilinore. 

Primary'  splenic  endothelial  saircoma  in  a  dog.     J.   A,  V.  M.   A. 
109:194-197.     1946. 

137.  Locke,  R,  F. 

Thymoma  in  a  cat.  J.  A.  V.  K.  A.  112:245.  1948. 

138.  HcCunn,  J.,  A.  B,  Orr,  and  L.  Lester. 

Lymphosarcoma  of  the  rectum  and  its  sequelae.  Vet.  J.  90:34-36, 
1934. 

139.  McClelland,  R.  B. 

Neoplasms  in  dogs.  Cornell  Vet.  30:161-166,  1940. 

140.  . 


Myelocytoma  in  a  dog,  J.  A.  V.  K.  A.  96:541.  1940, 

141.    . 

Melanosis  and  jnelanomas  in  dogs.     J.    A,  V,   M.   A,  98:504-507.     1941. 


96 


U2.  McClelland,  R.  B. 

Tumors  of  the  mairanary  gland  in  dogs,  N.  Amer.  Vet.  23:41-4,3.  1942. 

U3.  . 


Adenomas  of  the  perianal  glands  in  dogs.  Cornell  Vet.  32:60-63. 
19^2. 

1^.  McEntee,  K. 

Fibropapillomas  of  the  external  genitalia  of  cattle.  Cornell  Vet. 
iiO:  304-312.  1950. 

145.  McFadyean,  J. 

The  occurrence  of  tumors  in  domesticated  animals.  J.  Comu.  Path. 
3:147.  1890. 

146.  McGaughey,  C,  A, 

Large  melanoma  in  a  bullock.  Vet.  Med.  45:179.  1950. 

147.  MacMohan,  H.  E. 

A  case  of  Hodgkin's  disease  in  a  dog.   Amer.  J,  Path,  10:309-312, 
1934. 

148.  Medway,  V, ,  and  S.  W.  Nielson. 

Canine  renal  disorders.  II.  Embryonal  nephroma  in  a  puppy. 
N.  i\mer.  Vet.  35:920.  1954. 

149.  Mier,  H. 

Carcinoma  of  the  uterus  in  the  cat.  Two  cases.  Cornell  Vet. 
46:138-200.  1956. 

150.  . 


Sertoli-cell  tumor  in  the  cat.  N.  Amer,  Vet.  37:979.  1956, 

151.  . 

The  clinicopathologic  aspect  of  blood  vascular  tumors,  N,  taer. 
Vet.  39:55-64.  1957. 

152.  de  Menzes,  Z. 

Bovine  renal  tumors;  incidence  and  histopathology.  J.  A.  V.  K.  A. 
112:466-470.  1948. 

153.  Michael,  S.  J. 

Melanosarcoma  of  the  eye,  with  metastasis  to  the  kidneys  and 
ovaries.  J.  A.  V.  K.  A.  113:253-254.  1948. 

154.  Milks,  II.  J.,  and  P.  Olafson. 

Primary  brain  tumors  in  small  animals.  Cornell  Vet.  26:159-170. 
1936. 

155.  de  Monbreun,  W.  A.,  and  E.  Q,  Gkjodpasture. 

Infectious  oral  papillomatosis  of  dogs,  Amer.  J.  Path,  8:43-56. 
1932. 


97 


156.  Monlux,  w,  S. 

Primary  pulmonary  neoplasias  in  dcsnestic  anljnals.  Southwestern  Vet, 
Monograph.  October  1952.  1-39. 

15*7,  Honlux,  A.  W, ,  and  C.  L.  Davis. 

Multiple  scbvannomas  of  cattle.   (Kerve  sheath  tuinors,  ^^ltiple 
NeurileiniDOTias ,  Neurofibrcanatosis).  Amer.  J.  Vet.  Hes.  Ms 
^'99«-509.  1953. 

158.  Monlux,  A.  If.,  W.  A.  Anderson,  C.  L.  Davis,  and  W.  S.  Monlux. 

Adenocarcinoma  of  the  utearus  of  a  cow:  differentiation  of  its 
pulnonary  metastasis  from  priinary  pulir.onary  tumors,  teer.  J,  ?et. 
Res.  17:45-73.  1956. 

159.  Morril,  C.  C. 

T'eoplasms  in  cats.  Vet.  Med.  32:509.  1937. 

160.  Moulton,  J.  E. 

Histological  classification  of  canine  manriinary  tumors.  Study  of 
107  cases.  Cornell  Vet.  /U:l6^1fi0.  1954-. 

161.  J-'oulton,  J.  E, ,  and  W,  L.  Bostick. 

Canine  malignant  lymphoma  simulating  Hodgkin's  disease  in  roan. 
J.  A.  V.  M.  A.  123:20iV-208.  195^. 

162.  Mulligan,  R.  M. 

Multiple  primai'y  tumors  in  dogs.  Cancer  Res.  -4:505-509.  194A. 

163. . 


T'eoplastic  diseases  of  dogs.  II,  Mast-cell  sarcona,  lymphosarcoma, 
histiocytoma.  Arch.  Path.  ^^6:^77-4.92.  194-^. 


165. 

166. 

167. 

168. 

169. 


Statistical  and  histolorric  study  of  one  hundred  and  twenty  canine 
neoplasms.  Arch.  Path.  4.5:216-228.  194-3. 


Primary  liver  cell  carcinoma  (hepatoma)  in  a  dog.  Cancer  Res. 
9:70-31.  1949. 


Neoplasms  of  the  dog.  Baltimore:  V'illiam  *  Wilkins,  194-9. 


Neoplastic  diseases  of  dogs.  I.  Neoplasms  of  melanin  fondng 
cells.  Aroer.  J.  Path.  25:339-355.  1949. 


Spontaneous  cat  tumors.  Cancer  Res.  11:271.  1951. 


Hemangiopericytoma  in  the  dog.  Amer.  J.  Path.  31:773-7^9.  1955. 


98 


170.  Weubueri^er,  K.  T. ,  and  C.  L.  Davis. 

Cerebral  tumor  in  a  'log  resembling  human  medulloblastoma.  Cancer 
Res.  3:2/^3-247.  1943. 

171.  ^'ielson,  n,  W. 

The  malignancy  of  mammary  tumors  in  cats.  N.  Amer.  Vet.  33:245- 
252.  1952. 

172.  . 


Ibrtraskeletal  c;iant  cell  tumor  in  a  cat.  Cornell  Vet.  42:304-311. 
1952. 

173.  r?lelson,  S.  W. ,  and  C.  H.  Cole. 

Canine  mastocytoma  -  a  report  of  one  hundred  cases,  Aner.  J.  Vet. 
Res.  19:417-432.  1953, 

174.  T'Tielson,  S.  ''. ,  and  J.  Holzvorth. 

Visceral  lymphosarcoma  of  the  cat.  J.  A.  V.  I^.  A.  122:139-197, 
1953, 

175.  Nielson,  S.  W. ,  J.  D.  Schroder,  and  D.  L.  T,  Smith. 

The  pathology  of  osteogenic  sarcoma  in  dogs.  J,  A.  7.  M*  A* 
124:2??-35.  1954. 

176.  l^ilsson,  T, 

Iteart  base  tumors  in  the  dog.  Acta  Path.  Microbiol,  Scand.  37: 
385-397.  1955, 

177.  Olson,  C, 

Bkjuine  sarcoid,  a  cutaneous  neoplasm,     Amer,   J,  Vet,   Res, 
9:333-341.     194?^, 

178.  Olson,  J.  R. 

Carcinoma  of  the  maxillary  sinus  in  a  horse.  Vet.  Med.  41:72. 
1946, 

179.  Rayton,  J, 

Perforating  duodenal  sarccara  and  intussusception  in  a  cow. 
J.  A.  V.  W.  A.  124:351-352.  1954. 

180.  Ploviright,  V, 

I%liffnant  neoplasia  of  the  oesophagus  and  rumen  of  cattle  in  Kenya. 
J.   Comp.    Path.     65:103-114.     1955, 

181.  Plummer,  P.  J,  G. 

A  survey  of  tvjenty  four  tinnors  collected  from  animals  slaughtered 
for  food.  Canad.  J,  Comp.  Med.  12:180-136.  1948. 

182.  . 


A  survey  of  sixty  tumors  from  domesticat-ed  animals.  Canad.  J.  Comp. 
Ved,   15:231-252.  1951. 


99 


1S3.      Pounden,  t'.   D, ,  aiKi  S.   Gprunger. 

Malignant  hepiangioendothelioma  of  a  canine  spleen.     N,    Amer.   Vet. 
23 1^1.     19^7. 

1S4..      Povar,  M.   L, ,  and  R.    Povar. 

>'^lignant  melanoma  of  the  oral  miicosa  in  a  dog,     J,   A.  V.  M.   A. 
117:223-224..     1950. 

185.  Pritchett,  H.  D. 

Multiple  vaginal  papilloma  in  a  calf.  Canad,  J.  Comr).  Med. 
5:39-90.  1941. 

1??6.  Rao,  K.  S.  P. 

Melanotic  tumor  on  the  fetlock  of  a  bull.  Ind.  Vet.  J.  19:95-%. 
19^2. 

187.  Rawles,  M,  E. 

Pigment  cell  growth.  Proceedings  of  the  third  conference  on  the 
biology  of  normal  and  atypical  cell  grovth.  New  York:  New  York 
Academic  Press.  1-15,  1953. 

l^S.  Redding,  R.  W. 

Splenic  hemangioma  in  a  dog.  K,  Amer,  Vet.  32:173-175.  1951. 

139.  Heed,  W.  0. 

Lymphoaarcoina  of  the  stosTiach  of  a  horse.  A  case  report. 
J.  k.   V.  M.  A.  lU:412-a3.  1949, 

190.  Riegg,  A. 

Squamous  cell  carcinoma  involving  the  facial  sinuses  and  air 
passages  in  a  horse.  Vet.  Ved,   41:142-14.3,  1946, 

191.  Riley,  J,  F, 

The  riddle  of  mast  cells.  Lancet.  266:^41-844.  1954. 

192.  Riser,  W.  TI. 

Primary  mesothelioblastoma  of  the  epicardium  of  a  dog, 
J.  A.  V.  K   A.  96:401-403.  1940. 

193.  Riser,  W.  H. ,  and  L,  K.  Bailey. 

Heart  base  tumor  in  a  dog.  N.  Amer.  Vet.  30:388-389.  1949. 

194.  Roberts,  S.  J, 

An  ovarian  turcor  in  a  heifer.  Cornell  Vet,  43:531-536.  1953. 

195.  Rooney,  J,  R. 

A  primary  pulmonary  carcinoma  in  a  dog,  Cornell  Vet.  46:500-508. 
1956, 

196.  Roth,  L, 

Carcinoma  of  the  prostate  in  a  Scottish  terrier.  J.  A.,  V.  M.  A, 
95:232.  1939, 


100 


197.     Runn«lls,  R,    A.,  and  E.    A.   Benbrook. 

f'alignant  melanomas  of  horses  suid  mules.      Amer.   J,  Vet.   Res. 
2OA0-3AA.     19a. 

198. and . 


Connective  tissue  tumors  of  horses  and  niules.      Amer,    J.   Vet,    "Res, 
2j^27-429.     19a. 


199. and 


Epithelial  tumors  of  horses.   Air.er,  J.  Vet.  Res.  3:176-179.  19/^2, 

200. ^  and  . 

N'allf^nant  lymphoid  tumors  in  horses.  J.  A.  V.  M.  A,  10iijl4B-150. 
194A. 

201.  Russell ,  '•',  0, ,  and  0,  S.  Loquvam, 

Squamous  carcinowa  of  the  conjunctiva  and  cornea  of  bovine s. 
(Cancer  eye).  Amer.  J.  Path.  27:727-723.  1951. 

202.  Rust,  J.  F. 

Transraissible  lymphosarcon-a  in  the  dog,     J.    A,  V.   »V,   A,   114,;10-14„ 
19ii9. 

203.  Sastry,  G.  A, 

AngiosarcoDa  in  the  thorax  of  a  mule.  Vet.  Rec.  63il4.5-14.7.  1951. 

20A.  . 


Melanomata  in  dogs.  Ind.  Vet.  J.  29:4.'^2-4.91.  1953. 

205. . 

Unpublished  data. 

206.  Savage ,  A. ,  and  J.  f^.  Isa. 

Hodgkin's  disease  in  a  young  pig.  Canad.  J.  Comp.  Nfed.  15:298.  1951. 

207.  and  . 


Epidermoid  carcinoma  in  a  cow's  lung.  Cornell  Vet.  43:54-3-545.  1953. 


20S,  and 


Embryonal  nephroeaa  with  metastasis  in  a  dog.  J.  A,  V.  h,    A.  124: 
1B5-186.  1954. 

209. and  . 

Carcinomatosis  in  an  aged  ewe.  Cornell  Vet.  45:556-558.  1955. 

210.  Schlotthauer,  C.  F. 

Observations  on  the  prostate  gland  of  the  dog.  J.  A.  V.  M.  A. 
81:645-650,  1932. 

211.  . 


Primary  neoplasms  in  the  genito  urinary  system  of  dogs  -  a  report 
of  10  cases.  J.  A.  V.  M.  A.  95:181-136.  1939. 


101 


212.  Schlotthauer,  C.  F. 

fteoplasms  In  the  mammary  gland  in  dogs,  their  pathology  and 
surgical  treatment.  J.  A.  V.  !'.  A,  96:632-6^^0.  19^0. 

213.  . 


Primary  carcincana  of  the  rectum  in  a  dog,  N,  Amer,  Vet.  21:423- 
425.  1940. 

214.  Schlotthauer,  C.  F. ,  and  J.  A.  S.  Miller. 

Carcinoma  of  the  prostate  gland  in  dogs.   A  report  of  3  cases. 
J.  A.  V.  K.  A.  99:239.  1941. 

215.  Schlotthauer,  C.  F, ,  and  V,  E.  Thurber. 

Primary  osteogenic  sarcoma  of  the  mammary  gland  of  a  dog, 
J.  A.  V.  M.  A.  95:361-363.  1939. 

216.  Scotti,  T.  M. 

The  carotid  body  tumors  in  dogs.  J.  A.  V.  K.  A.  132:413-419.  1958. 

217.  Scully,  R.  E. ,  and  D.  L.  Coffin. 

Canine  testicular  tiir.ors  with  special  reference  to  their  histo- 
genesis, comparative  morphology  and  endocrinology.  Cancer  N.  Y. 
5:592-605.  1952. 

215?.  Sealy,  R.  0. 

Multiple  neoplasia  vdth  metastasis  in  a  dog.  A  case  report. 
J.  A.  V.  M.  A.  113:352-353.  1948. 

219.  Sholl,  L,  B, ,  R,  Langham,  and  E.  K.  Sales. 

Two  cases  of  malignant  neoplasia  in  dogs.  J.  A.  V.  M.  A.  95:757- 
759.  1939. 

220.  Plye,  M. ,  and  H.  G.  ^^ells. 

Tumors  of  the  islet  tissue  with  hyperinsulinism  in  a  dog.  Arch.  Rath. 
19:537-542.  1935. 

221.  Smith,  K.  A. 

Interstitial-cell  tumor  of  the  equine  testis.  J.  A.  V.  M.  A. 
124 J 356-359.  1954. 

222.  Smith,  H.  T. ,  €md  T.  C.  Jones. 

Veterinary  Pathology.  Philadelphia:  Lea  and  Febiger,  1957, 

223.  Spurrell,  W.  R, 

Six  cases  of  canine  cancer.  J.  Comp.  Fkth,  45j172-175.  1932. 

224.  Starr,  L.  S. ,  and  T.  Young. 

Lymphoblastoma  in  dairy  cattle.  Vet.  Med.  36:406-409.  1941. 

225.  rtewart,  V.  L. ,  E.  Gray,  and  W.  E.  Towell. 

Subcutaneous  sarcoma  ir  the  horse.  Vet,  Rec.  56:96.  1944. 

226.  Strong,  R.  M. 

Primary  melanoblastoma  of  the  cerebellar  leptomeninges  with  wide- 
spread extracranial  metastases.  Arch.  Path.  44:477-4^4.  1947. 


102 


227.  Stiibbs,  T:   L. ,  and  J.  Furth. 

Exneriniertal  studies  on  venereal  sarcoma  of  the  dog. 
Amer.  J.  Path.  10:275-286.  1934. 

22?^..  Taylor,  P.  F, ,  and  J.  C,  Kater. 

Adenocarcinoma  of  the  intestine  of  the  dog  and  cat, 
Aust.  Vet.  J.  30:377-379.  195^^. 

229.  Taylor,  C.  E. ,  and  F  K.  Tuttle. 

Melanocarclnoma  of  the  cervix  uteri  or  vaginal  vault.   Arch.  Path. 
3B:60-61.  19U. 

230.  Thorras,  :%  D. 

Skin  cancer  of  the  Angora  goat  in  South  Africa.  15th  Rep.  Dir. 
Vet.  Services,  r,.  Africa.  Part  II.  661-761.  1929. 

231.  Thompson,  W.  U. ,  and  L.  !'.  Roderick. 

The  relation  of  leukemia  and  bovine  lymphocytoi^a.   Amer.  J.  Vet. 
Bes.  3«159-165.  1942. 

232.  Walker,  R. 

Binbryonal  nephroma  in  a  calf.  J.  A.  V.  M.  A.  102:7-10.  1943. 

233.  Veitz,  ':.  L. ,  and  R.  B.  McClelland. 

Embryonal  nephroma  in  a  dog,  J.  A.  V.  H.  A.  97:604-605.  1940. 

234.  V.'hitney,  L.  F. 

Neoplasms  in  the  dog.  Vet.  Ned,  40:19.  1945. 

235.  Willis,  H.  A, 

Pathology  of  Tumors,  2nd  ed.  3t.  Louis:  C.  V.  Kosby.  1953. 

236.  Vlthers,  F,  V. 

Squamous-celled  carcinoma  of  the  tonsil  in  the  dog.     J.    Path.   Bact, 
49:429-432.     1929. 

237.  Vorley,  G. ,  and  J.  R.   Gkjrhain. 

The  coTT.parative  pathology  of  rhabdoiuyosarcoina  with  a  report  of  a 
case  in  a  dog.      Amer.   J.    Path.  30:837-349.     1954. 

238.  Wight,  C.  J.  E. 

Prognosis  in  cutaneous  and  occular  raalignfimt  melanoma.  A  study  of 
222  cases.  J.  Path.  Bact.  61:507-525.  1949. 

239.  yfyne^   E.  S. ,  and  W.  0.  Russell. 

Pathogenesis  of  bovine  occular  squamous-cell  carcinor.a.  Histo- 
pathologic and  clinical  studies.  Amer.  J.  Path.  31:584-535.  1955. 

240.  Yost,  n,  H, ,  and  T.  C.  Jones. 

Hemangiooericytoma  in  the  dog.  Amer.  J.  Vet,  Res.  19:159-163. 
1958. 


103 


APPENDIX 


1 


Explanation  of  Plate  I 

Section  of  an  adamantinoma  found  to  arise  from  the  mandible  of  an  old 
mule.  The  higher  magnification  reveals  the  chairacteristio  colinnnar  cells 
with  elliptical  nuclei  arranged  in  alveolar  fonBation.  The  serrated  edge   on 
the  external  side  of  the  alveolus,  referred  to  on  page  30,  is  clearly 
demonstrated.   .\  X  200;  B  X  500. 


Plate  I 
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Explanation  of  Plate  II 

This  shows  metastatic  nodules  of  the  carcinoma  of  the  eye  In  the  frontal 
and  maxillary  sinuses  of  an  eight  year  old  horse. 
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Plate  II 


Explanation  of  Plate  III 

Section  of  a  neurofibroma.  A  (X  200)  shows  an  encapsulated  'nodule' 
and  B  (y  500)  shows  the  v*iorled  arrangeKent  of  the  spindle  cells,  refen^d 
to  on  page  40. 
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Plate  III 
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Explanation  of  Plate  IV 

This  is  an  osteoma,  grovdng  frorc  the  interdental  space  of  a  horse, 
It  measured  8x9^7  ccs. 


Plate  IV 
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Explanation  of  Plate  V 

This  is  an  osteofibroma  arising  from  the  anterior  surface  of  the 
mandible  of  a  Texas  steer.  It  measured  8  1/2  x  6  x  5  inches  and  weighed 
3850  gms. 
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Plate  V 


Kxplanatior  of  Plate  VI 

Section  of  a  heTTAngioperlcytcana  showing  the  characteristic  'finger 
print'  arrangement.   (X  200) 
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Plate  VI 


Explanation  of  Plate  VII 

Tection  of  a  nastooytorra  showing  the  granule-laden  mast  cells,  stained 
black.   (X  500). 
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Plate  VII 


y 


) 


Explanation  of  Plate  VI T I 

Lymnhocytora.  This  shows  the  lung  ol*  a  5  year  old  cow,  containing 
ninaerous  nodules. 


Plate  VIII 


ilV 


Explanation  of  Plate  IX 

Lymphocytoina,  This  picture  shov;s  the  viscera  of  a  hog  studded  v/itli 
numerous  neoplastic  nodules  of  various  sizes. 


Plate  IX 
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Explanation  of  Plate  X 

LymphocyttDTia. 

A,  Section  of  a  porcine  kidney  showing  nodul€ur  infiltration  by 
Inaature  lymphocytes.   (X  500). 

B.  Flection  of  the  bladder  of  the  above  pig  shoving  lymphocytic 
infiltration  of  the  musculature  of  the  urirary  bladder.   (X  500). 
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Plate  X 
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Explanation  of  Plate  XI 

LyiaphocytcaTia: 

A,  Section  of  the  liver  of  a  mvile  showing  the  replacement  of  the 
parenchyma  by  the  neoplastic  ly]±ioid  cells.  The  hepatic  cells  reveal 
different  staf^es  of  degeneration.   (X  500), 

B.  Section  of  a  bovine  stomach  shoving  the  infiltration  and 
gradual  replacement  of  the  glandular  tissue  of  the  stcioach.  The  infil- 
tration extends  also  into  the  lauscular  coat.   (X  $00). 


Plate  XI 
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This  survey  vas  made  with  a  vlev  to  study  the  relative  frequency  in 
the  incidence  of  different  types  of  neoplasms  among  the  domesticated  animals 
in  the  Kansas  State,  '^^.ven  hundred  tuirors  vere  available  for  this  purpose. 
These  tumors  vera  sulxrdtted  to  this  laboratory  for  diagnosis  from  the  College 
clinic,  by  the  practicing  veterinarians  and  by  the  Inspectors  in  the  packing 
houses. 

Detailed  Mstopathological  studies  for  328  neoplasms  were  made,  for 
^ich  slides  and  or  blocks  were  available.  For  the  rest  of  the  tumors, 
records  vrere  available  for  clascification. 

Of  the  tiMors  studied,  291  (0..5%)   were  canine,  202  (29^)  vere  bovine, 
lii6  (21^)  were  equine,  2M  (2%)   were  feline  and  10  {1.4,9?)  xfere   ovine  in  origin. 

Canine  Tumors.   Among  the  canine  tumors,  130  (5A»^)%)   were  epithelial  in 
origin.  Among  these,  23  irere  benign  and  the  rest  malignant.  Tumors  of  the 
mammary  gland,  v*ich  were  33,  were  the  most  common  canine  epithelial  tumors 
affecting  a  single  organ.  Other  tumors  studied  were:  one  from  adrenal 
cortex,  eight  of  the  perianal  glands,  five  from  the  sireat  glands,  four  of 
the  sebacious  glands,  two  from  the  prostate,  three  from  the  pancreas,  one  of 
the  lung,  three  of  the  liver,  five  from  the  hair  matrix,  one  from  the 
urachus,  4.0  from  the  integument  of  various  places,  four  from  the  testis,  two 
from  the  teeth,  and  five  from  the  intestinal  mucosa. 

F-ighty  seven  tumors  arose  from  the  non-hemopoietic  mesenchymal  tissues. 
Of  these,  33  per  cent  were  benign.   Among  the  benign,  lipomata,  niambering  15 
were  the  most  frequent.  Among  the  malignant,  f ibrosarcomata ,  ^i^dcb  were  29, 
were  more  common.  Other  types  of  tumors  met  with  were:  two  fibrochondromata, 
one  fibro lipoma,  two  myxomata,  two  chondromata,  eight  osteosarcor;iata,  one 
osteoclastoria,  three  leiomyoblastomata,  three  angiomata,  four  heraangioperi- 
cytomata  and  15  mastocytomata. 


Tumors  of  the  hemopoietic  tissues  vere  nearly  16  per  cent  of  the  total 
canine  neoplasms,  and  of  these  the  majority  vere  lymphocytoiaata ,  viz.,  A4, 
Four  caaes  of  myeloid  loukeriia  were  also  studied. 

Other  tumors  studied  were;  one  medulloblastoina,  two  benign  and  seven 
malignant  melanomata,  four  embryonal  nephromata  and  12  venereal  tuciors. 

The  following  tumors  have  not  been  previously  described  in  this 
laboratory':  adaiaantinoria ,  sertoli-cell  tumor  and  pericytoma. 

povine  Tumors,  .^mong  the  bovine  tumors,  92  (^6^)  were  epithelial  in 
origin,  of  which  33  v^re  malignant,  i>Iajority  of  the  malignant  neoplasms 
(76)  were  3quaT.ous-cell  caroinomata  and  of  these  53  were  found  to  arise  from 
the  eye.  Other  epithelial  tumors  studied  were:  nine  papillomata,  two 
primary  lung  tumors,  three  hepatocellular  carcinoma ta,  one  cholangiocellular 
carcinoma,  and  one  granulosa-cell  tumor. 

Twenty  eight  tumors  were  found  to  affect  the  non-hemopoietic  mesenchymal 
tissues.  Of  these,  13  were  benign,  of  which  eight  were  fibromata.  Cf  the 
10  malignant  tumors,  seven  were  fibrosarcomata.  Other  types  of  tumors  in 
this  category  studied  were:  four  lipomata,  two  myxomata,  three  leiOTiyo- 
blastomata,  one  chondrosarcoma,  one  osteosarcoma,  one  osteofibroma,  and  one 
angioma. 

Seventy  nine  tumors  of  the  hemopoietic  tissues  (39^)  were  studied,  of 
which  70  were  lyphocytoraata,  Nine  cases  of  myeloid  leukemia  were  also 
examined. 

A  schwannoma,  a  benign  and  a  malignant  melanoma  were  other  types  of 
tumors  recoived. 

Caiolangiocellular  carcinoma,  primary  pulmonary  carcinoma  and  schwannoma 
were  not  studied  in  this  laboratory  previously. 


BoTilng  TuTiors.  Of  the  50  epithelial  tuiBors  of  the  equines,  45  (90^) 
vere   malignant.  In  this  species  also,  the  squarsous-cell  carcinoma  was  the 
most  frequent  nalignant  epithelial  tinror  and  ataong  these  the  cancer  of  the 
eye  occurred  most  often.  Other  epithelial  tumors  received  were:  a  gastric 
carcinoma,  three  papillomata,  two  inixed  tumors  of  the  parotid  gland,  a  basal 
cell  carcinoraa,  a  transitional  cell  carcinoGiav  a  thymoma,  an  adamantinc«aa, 
an  adenocarcinoma  of  the  thyroid,  and  an  adenocarcinorra  of  the  stomach. 

Eighty  four  (57,5^)  non-heiriopoietic  mesenchymal  tumors  were  obtained  of 
vhich  37  ver©  benign.  Fibromata  (17)  were  the  most  common  among  the  beiiign 
tumors  and  the  fibrosarcomata  (35)  among  the  malignant.  Other  connective 
tissue  t\jnors  received  were:  one  keloid,  three  myxoblaston.-ata ,  one  sarcoid, 
six  nasal  polj'ps,  nine  osteoblastonata,  one  chondrosarcoma,  two  leiorayoinata, 
one  rhabdonyoma ,  one  ostoof ibrora ,  tvro  arigioblastomata ,  one  neurofibroma, 
and  three  mesothelio!!iata. 

Besides  the  above  ttnnors,  six  lyraphocytornata ,  six  mfiilignant  melanomata 
and  one  embryonal  nephror.a  \^re   also  examined, 

ITie  following  tumors  were  described  for  the  first  time  among  the  col- 
lection of  this  laboratory:  thymoma,  adamantinoma  and  sarcoid.  The  thymoma 
described  appears  to  be  the  third  of  its  kind  in  this  species  reported  so  far, 

Fbrcine  Tumors.  Of  the  porcine  ttanors,  tvro   were  of  epithelial  tissues 
in  origin.  Ore  of  these  was  a  hepatocellular  carcinoma  and  the  other  a 
squamous-cell  carcinoma. 

The  three  benign  connective  tissue  tumors  v^re:  a  leiomyoma,  a  fibro- 
lipoma  and  an  angioma. 

Twenty  four  (65^)  tumors  of  the  hemopoietic  tissues  were  studied  of 
which  the  lyrcphocytomata  i.e.,  22  were  the  roost  common.  One  myeloid  leukemia 
and  one  case  of  a  Hodgkin*s  disease-like  condition  were  the  rest  of  the 


hemopoietic  tissue  txMors. 

Other  tyoes  of  tumors  obtained  v^erej  six  malignant  nelanomata  and  two 
ambryonal  nephromata. 

Hodgkin»8  disease  or  a  condition  closely  resembling  it  was  noticed  in 
this  laboratory  now  for  the  first  time. 

Feline  Tumors.  Ten  of  the  U  feline  tumors  were  epithelial  in  origin, 
v»hich  were  a  papilloma,  a  sebacious  gland  carcinoma,  four  adenocarcinomata 
of  the  intestines,  a  primary  bronchiogenic  carcinoma  and  three  basal-cell 
carclnomata. 

Four  lymphocytorcata  v«re  the  only  other  type  of  tumors  seen. 

The  primary  bronchlogenic  carcinoma  was  not  described  in  this  laboratory 
previously. 

Ovine  Tumors.  The  ovine  tiamors  received  vrere:  two  adenocarcinomata  of 
the  intestines,  one  squamous-cell  carcinoma,  tiro  chondromata,  one  leiomyo- 
aarcona,  three  lymphocytomata  and  one  melanoma. 

One  case  of  multiple  neoplasia  in  a  dog  was  studied,  viz. ,  a  leiomyo- 
sarcoma of  the  head  and  an  adenocarcinor.a  of  the  maimnary  gland. 


